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LAMB DYSENTERY 
PULPY KIDNEY 


Concentrated 
Lamb Dysentery Antiserum Vaccine. 


Lamb & 
Pulpy Kidney Antiserum Improved Lamb Dysentery Vaccine. 
Pulpy Kidney Antiserum pay | Kidney Vaccine. 


culture) 


Stockists for all products of the Behringwerke A.G. and Farbwerke Hoechst A.G. 


INTERNATIONAL SERUM CO. LTD. The Paddocks, Frith Lane, Mill Hill, N.W.7. 
Telegrams: interserum, Norphone, London. Telephone: FiNchley 5554 


AEROSOL 356 


for the treatment of ringworm and other mycotic infections. 
AEROSOL 356 contains dichlorophen and an antiseptic agent. 


ODOUR SUPPRESSANT AEROSOL 
will mask the characteristic odour of bitches “in season,” and 
prevent the undesirable attentions of male dogs. ODOUR 
SUPPRESSANT AEROSOL is also a pleasant and effective air 
freshener, and may be used in kennels and surgeries. ; 
Both products available in cartons of 6 or 12 units. 


Prices and literature on request 


SOMERSET PHARMACEUTICALS LTD. 
Telephone: Wellington, Somerset 2244 


: 
: ee 
| 
| 
5 
é 
| 


In many cases of prolonged infertility, induction of 
ovulation with luteinising hormone will restore the 
normal breeding cycle. 

‘Lutormone’ is indicated for the treatment of cystic 
ovaries, either by itself, or in association with 
‘Protormone’. It is particularly useful for inducing 
ovulation in the mare as well as in rectifying dimin- 
ishing sexual vigour in the male which is often due to 
a deficiency of the natural hormone. 


‘LUTORMONE’.. 


HYPODERMIC LUTEINISING HORMONE (VETERINARY) Tubes of 10 x 50 and 10 x 500 units 


bral BURROUGHS WELLCOME & CO. (The Wellcome Foundation Ltd.) LONDON 
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NEOVAGON 
NEOVAGON 'S’ 


NEOVAGON is effective n all cases of 
vaginal infection including those caused 
by Vibrio foetus. It may be used with 
advantage as routine treatment prior to 
service, especially in animals with a his- 
tory of abortion. 


Therapeutic failure, encountered in 
cases of retained placenta, can be pre- 
vented by the judicious use of NEO- 
VAGON. The use of NEOVAGON re- 
duces, or completely eliminates, uterine 
discharge and the malodours which 
are the sequelae of retained foetal 
membranes. 


NEOVAGON ‘S’ contains in addition, 
Stilboestrol 50 mgm. in each pessary. 
Clinical evidence indicates that Stilboes- 
trol produces 4 flushing effect in the 
uterus and hastens involution with 


The 5 gm. pessaries ED consequent expulsion of the uterine 
specially packed, are fo tents 

available in boxes of 
one doz. or three doz. 


WILLOWS FRANCIS LTD 


SHARC E WELL (ome CONDON Specialities exclusively for 
Clissoid Sines Grams. forty Mack London the fi H i 1751 


: 
: 
FOR UTERINE HYGIENE & RETAINED PLACENTA a 
; 
i 
3 
3 
| 


ADVERTISEMENTS 


‘Streptaquaine’ Sulpha 


—the ready-prepared answer to SCOURS 


The presentation of dihydrostrepto- 
mycin and sulphadimidine in liquid 
form offers a more convenient way of 
giving combined systemic and loca! 
chemotherapy in scours and other 


THE VETERINARY SURGEON finds that 
the preparation tends to contro] the 
infection more rapidly and dosage can 
be readily adapted to the varied needs 
of mixed practice. 


THE FARMER appreciates the economy 
of accurately measured dosage and the 
ease with which ‘Streptaquaine’ Sulpha 
can be mixed into the food. 


THE SMALL ANIMAL OWNER welcomes 
the simple administration in tea- 
spoonful doses and the convenience of 
the ready-prepared suspension. 


‘Streptaquaine’ Sulpha 


Available in bottles of 16 fi. oz. 


Each fluid ounce contains: 
dihydrostreptomycin sulphate . . 
sulphadimidine 
light kaolin 


Write for detailed literature. 


In liquid pectin 


THE DISTILLERS COMPANY (Biochemicals) LIMITED 
Broadway House, The Broadway, Wimbledon, London, 8.W.19 Telephone: LIBerty 6600 
Owners of the trade mark ‘Streptaquaine’ 
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ADVERTISEMENTS 


Small Animal 
Veterinarians 


proto nd improvement 
in OTIT EXTERNA(chronic 5) 


STUBB SKIN INFECTIONS 


AFTER THERAPY WITH 


OINTMENT 


* anti-inlammatory * antibacterial 
* antipruritic * antifungal 


Tri-Adcortyl combines, in one formula, the benefits of corticoid, 
2 antibacterial and antifungal therapy . . . and provides the veterin- 
arian with an “all-in-one” therapeutic agent for a wide range of 
; dermatologic and non-dermatologic disorders of dogs and cats. 
Tri-Adcorty! is particularly effective against otitis externa — 

“chronic ears”— in all its forms. 


Tri-Adcorty! contains .. . 


TRIAMCINOLONE ACETONIDE to give rapid, potent, topical 
corticosteroid benefits without systemic reactions. Triamcinolone 
acetonide is 40 times more potent than cortisone acetate, 10 times 
more potent than prednisolone, when tested in laboratory animals. 


NEOMYCIN and GRAMICIDIN, two potent antibiotics that 
together provide comprehensive antibacterial therapy against a 
wide variety of gram-positive and gram-negative organisms. 


ace : NYSTATIN, an antifungal antibiotic that has proved highly 
z effective in preventing and treating most Candida (Monilia) 
albicans infections. 


INDICATIONS: acute and chronic otitis externa . . . dermatologic 

a disorders characterized by inflammation and dry or exudative 

oat ae ‘nam dermatitis, particularly when complicated by bacterial or monilial 

ACUTE INFLAMMATION OF INTER. iMfection . . . interdigital cysts . . . anal gland infection and 
DIGITAL WEB: “... in two days, inflammation . . . contact dermatitis . . . cutaneous moniliasis . . 

regression of inflammation and dis- and many other dermatologic and non-dermatologic disorders. 


comfort . . . ho recurrence in four 
Tri-Adcortyl is a Squibb-Mathieson Product 


weeks.” 
ENSE PRURITUS OF GLABROUS E.R. SQUIBB & SONS LIMITED 
(Veterinary & Agricultural Division) 


INT 
PART OF ABDOMEN: “.. . minute app- 
lications 
EDWARDS LANE - SPEKE - LIVERPOOL 24 


bring immediate relief.” 
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Ready-to-use 


Farmer & Stockbreeder photograph 


Intramycetin 


CHLOROMYCETIN*® in aqueous suspension. 

For intramuscular use in scours in cattle, metritis in sheep, 
scours in pigs, gastro-enteritis in horses and whenever 
broad spectrum antibiotic therapy is urgently indicated. 


No mixing or preliminary manipulation—easily taken into syringe. 


Available in vials of 10 ml. and 30 ml., containing the 
equivalent of 1} g. and 44 g. Chloromycetin respectively. 


*Trade Mark 


PARKE-DAVIS 


PARKE, DAVIS & COMPANY * HOUNSLOW - MIDDLESEX + TEL.: HOUNSLOW 2361 
(ine. U.S.A. Liability Limited) WPS-1068 
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ADVERTISEMENTS 


Available in 5 and 24 grain 
tablets in packs of 25 & 250 


for sedation in small animals 


The effectiveness of chloral in inducing sleep and preventing sickness 
and agitation in dogs and cats when travelling has long been accepted. 
Now, with WELLDORM, the difficulties of giving chloral 

to small animals have been overcome. 


WELLDORM (dichloralphenazone) offers the safe and _ 
reliable sedation and hypnosis of chloral in a tablet form that is easily 
given, and with far less risk of gastric intolerance. 


WELLDORM aiso nas a mild analgesic effect which makes it 
especially useful for inducing sleep when pruritus or 


WELLDORM acts within 15 minutes and its effect lasts up to 6 hours. ‘ | 


FLLDORM 


HYPNOTIC - ANALGESIC 


SEDATIVE 


Smith & Nephew Pharmaceuticals Limited 


WELWYN GARDEN CITY + HERTFORDSHIRE 
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CANILIN & LEPSOLIN 


Their impact on canine vaccination 


It is now more than a year since Glaxo Laboratories. 
internationally famous in the field of human vaccines. 
introduced 3 canine vaccines designed to give, for the 
first time, ‘all-in protection’ against 4 diseases. During 
this time, it has been demonstrated emphatically that 
the claims made for these vaccines were fully justified— 
Canilin and Lepsolin do provide ALL-PROTECTION in 
the simplest, safest and most practical way. 


Further Glaxo research has recently been able to 
suggest on the basis of published evidence: 

A more convenient vaccination programme—needing 
only two visits 

A booster injection against distemper—particularly 
for dogs seldom in contact with others. 

A 4 to 5 week first injection of Canilin-H—for puppies 
in kennels where hepatitis carriers exist. 


Later work in the field of canine hepatitis has strength- 
ened the widely held view that in the present state of 
knowledge a ‘killed’ vaccine such as Canilin-H is pre- 
ferred for protection without risk. 


aaove: Puppies at the Glaro Research Farm, Harefield, enjoying the food 
which has been carefully prepared for them. 
Lert. A stage in the preparation of Canilin-H at Greenford. 


Glaxo research continues. Information on further 
developments which are found to be safe and practica! 
will be passed on to veterinary surgeons. 


Glaxo vaccines for ALL-IN PROTECTION 


CANILIN-D attenuated living vaccine for protection 
against distemper (which, of course, includes hard-pad) 


CANILIN-H the first killed vaccine against 
hepatitis, made from a virulent strain of British origin 


L EPS oO £5 N LEPSOLIN the first combined killed vaccine against 
0 i, Leptospira Canicola and Leptospira Icterohaemorrhagiae 


GLAXO 
CANILIN and LEPSOLIN are Giare Trade Marks 


Glaxo Laboratories Ltd, Greenford. Middlesex BYRon 43% 
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Bovine mastitis has its sunny side 


Terramycin intrarmammary Solution begins working at once to reduce 
inflammation of the udder and to prevent any changes in the tissue 
which would permanently harm milk production. !t rapidly disperses 
throughout the tissue and is eliminated soon after treatment. 


Availability: Tubes of } oz. (14.2 G.) packed in cartons containing 6 tubes. 


Terramycin Intramammary 
Solution 


PFIZER LIMITED - SANDWICH - KENT *Trade Mark 10038 
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EPIZOOTIC DISEASES WHICH THREATEN 
TO CAUSE FAMINE IN LARGE AREAS OF 
THE WORLD 


The Necessity of International Veterinary 
Co-operation to Strengthen Preventive Medicine 
Services in all Countries 


By K. V. L. Kesteven 
Animal Production and Health Division, Food and Agriculture Organization of the United 
Nations, Rome 


The recent spectacular outbreak of horse sickness in the Near and Middle East 
has focused world attention on the permanent danger of sudden invasion by 
- epizootic diseases of countries and regions where they have never struck before. 

Horse sickness had always been considered “‘a typical African disease”, 
confined to the south and the centre of the continent by ecological conditions 
and by the characteristic insect vectors. But the disastrous spread of this 
disease shows once again that it is difficult to localize and contain animal 
diseases by any one national veterinary service, no matter how strong and 
efficient that service may be. 

The appearance of horse sickness in Afghanistan and West Pakistan in 
1959 and in India in 1960 was its first reported incursion into Asia. The 
disease then swept rapidly forward to such countries as Iran, Iraq and Syria. 
Today it has reached Jordan, Saudi Arabia, Turkey and Cyprus and there 
may be a risk of it spreading into Europe through the Balkan peninsula. 

Few accurate figures are yet available on the mortality caused by the disease. 
The southern part of Iraq had lost practically half of its 200,000 horse popu- 
lation by mid-June 1960 and a German veterinarian travelling through the 
infected countries of the Middle East described battlefield scenes of dead and 
dying horses all over the area. There are some 3,000,000 horses in the region 
at present infected or menaced. 

The disease has continued to spread despite the activities of governments, 
local veterinary services, and F.A.O., which, with help from the United Nations 
a Technical Assistance Contingency Fund, has organized the production and 

distribution of vaccine and has trained personnel in field and laboratory 
control. Veterinary science and services and agricultural administrations 
are, therefore, faced with the challenge of the possibility of decimation of the 
equine population in a large part of the world where this population is 
essential in agriculture and where the large-scale loss of horses, and perhaps 
mules and donkeys could have disastrous effects on agricultural production. 
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LOSSES FROM EPIZOOTIC INFECTIONS 


It took several centuries to establish control over epidemics of human diseases 
such as smallpox, plague, yellow fever, etc. This was achieved mainly through 
mass vaccination, constant medical checking, efficiently enforced quarantine 
regulations and permanent medical vigilance thereafter. 

Man has not yet established similar control over animal diseases, nor is he 
fully aware of the need to do so. The great majority of people in the world do not 
realize that their health and their daily food largely depend on the health of 
domestic animals. For instance, some control has been established over ‘“‘sleep- 
ing sickness” in man but diseases in animals in Asia and Africa which are 
fundamentally of the same type still prohibit development in vast areas of 
potentially useful agricultural land. 

Economic losses resulting from epizootics are tremendous. In Burma, during 
the last world war, nearly a million cattle were lost through rinderpest. Most 
of these were plough and draught animals so that the farmers were deprived 
of the power they needed to cultivate their land, as well as losing milk for their 
children and dung fuel for heating and cooking. As a result, Burma lost the 
whole of her annual export surplus of 3,000,000 tons of rice. This not only 
ruined her economy but threatened famine to neighbouring Bengal. 

The 1951-1953 outbreak of foot-and-mouth disease in Europe cost 
£150,000,000. During 1951 and 1952, 500 outbreaks were recorded in Great 
Britain, costing the country £2,500,000 from slaughtering and compensation. 

Mastitis still costs the British dairy industry some ten million pounds a year 
and that of the United States about 75 million pounds a year, although the 
incidence of the disease is only 10 per cent today compared with 30 per cent 
25 years ago. 

In a report prepared by the Organization for European Economic Co- 
operation in 1952 it was estimated that the total animal loss to Western Europe 
for that year was about 600 million pounds, or 15 per cent of the total output 
of livestock products—and this in one of the most advanced agricultural 
regions of the world. 

Losses caused by livestock diseases, parasites and insects in the United 
States are estimated to be about 2-7 billion dollars a year. 

It has been said that if the blood-sucking intestinal parasites of domestic 
animals could be removed, the resulting increase in food would more than 
satisfy the needs of all the deficient areas of the world. Australian veterinarians, 
investigating losses caused by intestinal worms in sheep, have concluded that 
infestation by 1,500 female worms, such as may commonly be carried, would 
cause a daily loss of blood of well over 100 ml. per sheep. Well-fed sheep could 
survive but poor grazing or infection by another disease usually kills the sheep 
suffering from intestinal worms. 

Present losses from parasitic bronco-pneumonia are estimated at three million 
pounds yearly in the United Kingdom. Protozoal diseases also take a very heavy 
toll of livestock, as do virus infections such as Newcastle disease, which is 
one of the most spectacular and has caused up to 100 per cent mortality in 
some flocks. Only the slaughter of hundreds of thousands of chickens or very 
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extensive mass vaccination campaigns have prevented crippling losses in 
many countries over the last 20 years. 


NEW DANGERS OF TRANSMISSION OF INFECTION 


Air travel has considerably complicated man’s struggle against animal diseases. 
Long sea journeys, often occupying several weeks, allowed time for symptoms 
of infectious diseases to develop, but with air travel, the time taken seldom 
permits the development of diagnostic symptoms. Virus diseases, the most 
dangerous of all, may be carried by air passengers. It is possible that aeroplanes 
may have transported the insect vectors of the present outbreaks of horse 
sickness. 

Blue-tongue of sheep, which was considered enzootic only in certain areas 
of South Africa, has suddenly spread to several continents. In 1949 it was 
diagnosed in Cyprus, in 1951 in Israel, in 1952 in Texas, in 1953 farther west 
in the United States, in 1956 in Portugal and in 1958 in Spain. Nobody yet 
knows how this disease broke out from South Africa. Strict control measures 
and quarantine regulations will have to be enforced internationally if man 
is to control epizootics. 


THE HAZARDS TO HUMAN HEALTH 


Considerable dangers also exist for humans from animal infection. Psittacosis, 
which infects poultry, turkeys, pigeons and parrots, occurs also in human 
beings. Rabies is transmitted by dogs, cats and wild carnivores. Anthrax in 
cattle may be transmitted to man through consumption of infected meat, 
handling of hides and skins, feedstuffs and fertilizers, carcasses, wool, etc. 
Brucellosis can be transmitted to man, directly or through the consumption of 
milk from infected cows, goats and sheep. Salmonellosis can be caused by 
infected eggs, milk, meat, vegetables and even fish. Cattle can be an important 
source of human tuberculosis and a great number of parasitic diseases, includ- 
ing those caused by tape and roundworms, bacteria and protozoa, affect 
both humans and animals. 

These few examples clearly illustrate the urgent necessity for closer collabora- 
tion between veterinarians and medical authorities. Although, generally 
speaking, a considerable improvement has taken place in this respect, par- 
ticularly in slaughterhouse control in urban districts, there is still an urgent 
need to improve the health condition of both animals and humans in many 
rural areas where epizootics, and consequent epidemics, are a permanent 
threat. 


THE NEED FOR INTERNATIONAL ACTION 


The human race is increasing so rapidly that the present world population of 
3,000,000,000 is expected to exceed 6,000,000,000 by the end of this century. 
The fact that at least half the present world population is inadequately fed, and 
lacks animal protein, in particular, has been emphasized in the “Freedom from 
Hunger” Campaign recently launched by F.A.O. If, as has been estimated, 
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the supply of animal products should be increased by 300 per cent by the 
year 2000, man must establish effective control over animal diseases. This 
can only be done through establishing veterinary services in those countries 
where they do not at present exist, by strengthening such services in all countries 
and by establishing effective international co-operation and co-ordination in 
veterinary activities. Much work towards this end has been done, for example, 
by F.A.O. in helping the less advanced countries to establish or develop their 
veterinary services, in awarding fellowships in veterinary science to students 
of these countries, in organizing training centres on animal disease control, in 
convening international meetings on animal hea]th problems, and especially 
in guiding and strengthening veterinary education. The Animal Health Yearbook 
is prepared by F.A.O. with the co-operation of the World Health Organization 
and the International Office of Epizootics and it provides a picture of animal 
disease throughout the world. The recognition by F.A.O. of the Laboratory 
at Pirbright, England, as the world Foot-and-Mouth Disease Reference 
Laboratory, represents a substantial contribution for a concerted plan to 
eradicate foot-and-mouth disease. All this, however, has not prevented the 
present outbreak of horse sickness, nor has it eradicated foot-and-mouth 
disease from Europe. As each fresh outbreak of disease shows, there is much 
work to be done, particularly in establishing effective co-operation between 
governments and veterinary authorities. Only by such international effort 
will man be able to control and perhaps ultimately eradicate animal diseases. 


(Received for publication, 1 January 1961) 
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A SINGLE-DOSE 
DOUBLE-ACTION 
TREATMENT OF 
WINTER TIME 
PNEUMONIA 
OUTBREAKS 
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now combined in the ONE VIAL 


SUSPENSION VETERINARY 


Procaine penicillin combined with dihydrostreptomycin 


THE DISTILLERS COMPANY (Biochemicals) LIMITED 
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Ready-prepared 


*‘DISTAVONE’ 


SUSPENSION 
VETERINARY 


Available in 25 ml. vial 


and the new 75 mi. vial 


Procame Benzyipeniciltin with 
@reptomycin Sulphate (Aqueous 


OSTLLERS COMPANY 
AND LIVERPOOL uke 


Broadway House, The Broadway, Wimbledon, London, S.W.19 Tel: LiBerty 6600 
Owners of the trade mark ‘Distavone’ 
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Healthy udders give full churns 


SUPER CONCENTRATE 


—the most reliable defence against mastitis 


In one quart and one gallon tins 


IMPERIAL CHEMICAL INDUSTRIES LIMITED PHARMACEUTICALS DIVISION WILMSLOW CHESHIRE 
Ph.36 
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STUDIES ON CONGENITAL PORPHYRIA 
IN CATTLE IN DENMARK 
II Clinical features, morbid anatomy and 
chemical pathology 


By S. K. JorGEnsEen 
Thisted Slagteri, Thisted, Denmark 


Earlier work on porphyria, details of the distribution of the disease in Denmark 
and an analysis of its mode of inheritance have been presented in a previous 
paper (Jorgensen, 1961). It is proposed to describe here the clinical features, 
morbid anatomy and chemical pathology of the condition. 


MATERIAL AND METHODS 


These were set out in the previous paper (Jorgensen, 1961). 

In the tables the animals affected with porphyria are numbered Obs. 1-45, 
while another series of numbers, Exp. Nos. 1-46, refers to the animals used in 
a breeding experiment and includes both affected animals and carriers, 
as well as the offspring born in the experiment. Consequently several of the 
animals in this investigation have two numbers. The abortions induced during 
the breeding experiment have been given the numbers of their respective dams. 


THE HEALTH AND FERTILITY OF ANIMALS AFFECTED WITH 
PORPHYRIA 


The health of the majority of the animals suffering from porphyria was, in 
general, only slightly affected, although some of the more pronounced cases 
showed photodermatoses. However, since many of the animals had not been 
at pasture and consequently had not been exposed to direct sunlight (these were 
mostly calves born during the experiment) nothing can be said about their 
sensitivity to solar radiation. On the other hand, a few animals showed no 
cutaneous symptoms even though they were at pasture in bright sunshine 
throughout most of a good summer. In most cases the affected parts of the 
skin were confined to spots where the hair was white, while beneath the 
dark-brown parts the skin was normal. Loss of physical condition was not a 
constant symptom. Many of the animals did, however, show a rather slow 
gain in weight although their development was otherwise perfectly normal. 
This was the case with the steer which was the first of our animals to be studied 
when alive. This animal excreted large quantities of porphyrin but its growth 
was only moderately retarded and although it remained at pasture in the 
south of Denmark during several summers i‘ developed only minor eczematous 
skin lesions on the white parts of its skin. 
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The fertility of the two bulls used in the controlled breeding experiment 
was normal, the libido, semen quality and anatomical condition of the genital 
tracts being unaffected. On the other hand, the ovaries of the cows were often 
somewhat inactive and seemed smaller than normal on rectal examination. 
Often oestrous periods were not well marked, and only exceptionally did the 
animals conceive after a single service. However, once the animals were in calf, 
foetuses developed normally, and it was often difficult to induce abortion in 
the affected cows. 


POST-MORTEM FINDINGS ON AFFECTED ANIMALS 


Details of the abnormal post-mortem. findings of a typical severe case which 
was studied in considerable detail (Obs. 10, age 15 months) were as follows: 


Macroscopic appearance 

Teeth: Light reddish-brown tint, the colour just after slaughter being less 
pronounced than that of the bones. 

Bones: Darkish chocolate-brown colour on the surface. On cross-section the 
compact substance was dark brown, the spongy tissue brown with a reddish 
tint. 

Bone marrow: Reddish brown and semi-liquid in consistency with large 
blood extravasations within the marrow cavity. 

Body musculature: Yellowish tint, pH about 6. 


Lymph nodes; Darker than normal and stippled with black pigment. 
Lungs: Discoloured brown. 

Tracheal mucosa: Slightly yellowish. 

Tracheal cartilage: Normal in colour like all other cartilaginous tissues. 
Liver and kidneys: Very dark brown in colour. 


Chemical analyses 

Urine: Total porphyrin 2,995 ug. per 100 ml. on direct spectrophotometric 
measurement of the urine. After extraction 2,310 ug. of coproporphyrin and 
1,550 wg. of uroporphyrin per 100 ml. were found. Electrophoresis showed 
traces of a 5- and a 6-carboxyl porphyrin besides the coproporphyrins and 
uroporphyrins. 

Bile: 13,600 ug. coproporphyrin per 100 ml. Chromatographic analysis 
(Eriksen’s lutidine method; see Eriksen, 1958) showed pure coproporphyrin I 
with traces of coproporphyrin III. 

Bones: The spinous process of a vertebra was analysed a few days after the 
death of the animal. Duplicate analyses from two different areas showed 177 
and 258 ug. of porphyrin per g., respectively. Other bones which were analysed, 
following removal of the soft tissues and storage for a few weeks, were the 
lower jaw and a rib. From these were obtained 89 and 85 ug. of porphyrin, 
respectively, per g. of tissue. A molar tooth yielded 24-5 ug./g. 

Examination in Wood’s light 
The spleen and the lungs showed a bright red fluorescence. Extracts of these 
organs with concentrated hydrochloric acid also showed a very vivid red 


rq 
7 
; 
x: 
3 
Pans 
: is 


CONGENITAL PORPHYRIA IN CATTLE IN DENMARK, II 63 


fluorescence, and from spectrophotometric readings after dilution the following 
concentrations of uroporphyrin per gram of fresh organ were calculated: 
spleen, 205 wg., and lung, 57 yg. 

In the liver, kidneys and heart porphyrin could not be determined quantita- 
tively. Neither the organs themselves nor extracts from these with concentrated 
hydrochloric acid showed any demonstrable red fluorescence. That porphyrins 
were present was shown by absorption of the diluted hydrochloric acid extracts 
on tale which then acquired a vivid red fluorescence in Wood’s light. Chroma- 
tographic studies showed that the organs contained coproporphyrin and 
uroporphyrin in about the same relative concentrations as in the urine, i.e. 
a little more of the former than of the latter. 

In the lymph nodes and skeletal muscles no porphyrin could be demonstrated. 

These observations reveal the extent of the deposition of porphyrin in the 
organs of a severe case. Only one animal (Obs. No. 30) showed higher concen- 
trations of pigment in the urine and none showed higher concentrations in the 
bile. The porphyrin concentration in the spinous processes of the vertebra was, 
except during the neonatal period, the highest found in our material. The 
values for the jaw and the rib were not quite as high, presumably because these 
were analysed after they had been stored for some time. 


DEPOSITION OF PORPHYRINS AND OTHER PIGMENTS 

The most important symptom of congenital porphyria in cattle is the abnormal 
deposition of pigment, mainly in the teeth and bones, but also in other organs, 
as was previously observed in pigs with porphyria (Jorgensen, 1959). In animals 
with pronounced pigmentation of the skeleton the body musculature and the 
deeper layers of the skin always showed a well-marked brownish-yellow 
discoloration. Only a part of the pigment is porphyrin. The remainder consists 
partly of a haemosiderin-like pigment showing iron reactions on histological 
examination, and partly of iron-free pigments, the latter being presumably 
dipyrrole pigments of the bilifuscin type and formed as by-products of abnormal 
porphyrin synthesis. Such pigments are also excreted in the urine (With, 
1958, 1960). 

Pigment deposition begins early in foetal life (the earliest observation was 
at two months and 27 days, Tables I and IV). It varies from one bone to 
another and in different parts of the same bone. In mild cases, where the colour 
is too indistinct to be of diagnostic value to the inexperienced observer, the 
colour is made readily visible with the aid of a Wood’s lamp (With, 1957), 
in which bones and teeth show a very marked red fluorescence. In the teeth of 
newborn pigs other pigments may occasionally obscure the fluorescence. In 
such teeth characteristic red fluorescence may be absent, although the same 
teeth after extraction with dilute hydrochloric acid exhibit a vivid red fluores- 
cence. This was never observed in cattle. 

The results of the quantitative analyses of bones and teeth are presented 
in Tables I and IV. As mentioned above, the porphyrin concentration often 
varies considerably in different parts of the same bone or tooth. Likewise it is 
important to note that the porphyrin content of fresh specimens declines 
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TABLE I 
ANALYSES OF BONES AND TEETH OF AFFECTED ANIMALS 
ARRANGED IN ORDER OF AGE 
Parents Age Porphyrin analysis 
Affected animal p= porphyria ug-/e. 
¢=carrier Months Days Bones Teeth 


Foetus from Obs. 21. p+p 
Macerated. Second foetus. 

Foetus from Obs. 18 

Macerated. 

Foetus from Obs. 21 

First foetus. 

Foetus from Obs. 

Foetus from Exp. No. 7 

Foetus from Exp. No. 8 


c+c 


perceptibly on storage, a phenomenon which is most pronounced in the outer 
layers of the bones and teeth which are most exposed to light and air. In 
bones and teeth which have been stored the surface layers show a much less 
pronounced fluorescence than the deeper ones. : 

Paper chromatographic analyses were performed to study the nature of the 
porphyrin deposits (T. K. With, in preparation). These analyses reveal that 
coproporphyrin I constitutes a rather high proportion of the porphyrins in the 
bones of cattle with porphyria and is much more abundant than in affected 
pigs where only traces of coproporphyrin are present. In fresh bones uropor- 
phyrin predominates and the absorption maximum is accordingly about 
405 my in 1-5 N-hydrochloric acid; but in adult bones which have been stored 
for some months, and in foetal bones, coproporphyrin is the dominating and, 
at times, the only demonstrable porphyrin. 


64 
2 27 139 
3 6 130 Be 
6 14 30 a 
Foetus from Exp. No. 6 c+p 7 7 35 = 
Obs. 41 p+p Newborn 224 | 
Obs. 44 e+e Newborn 470 4 
Obs. 37 p+p 2 155 Nar 
Obs. 43 c+p I 21 21 
Obs. 33 P+P 5 20°6 a 
Obs. 4 5 5 27-22 and 31 
Obs. 2 5 69 
Obs. 33 c+c. 20 37 oy 
Obs. 39 pP+p 8 27 78 a 

Obs. 24 c+c 8 12 ai 18 ave 
Obs. 35 c+p 9 24 18 . err 
Obs. c+c 10 59 aes 
Obs. 1 c+e 9 17 — 239 and ye 
354 
Obs. 2 c+c 12 77 as 
Obs. c+e 12 25 
Obs. 36 c+p 12 8 a eg 
: Obs. 10 c+e 15 177-258 24 ae 
85 and 89 
Obs. 14 c+e 15 18 8 ee 
Obs. 15 c+c 15 49 
Obs. 17 e+e 15 53 25 
Obs. 29 ct+c 15 75 4 ae 
Obs. 31 c+e 2 years 49 ae 
Obs. 28 c+c 2 years 7 months 
Obs. 12 c+c 3 years 3 months 100 and 107 
Obs. 6 c+c 4 years 6:5 
Obs. 18 c+c 4 years 4 months 150 
Obs. 30 c+c years 131 
Obs. 5 years 12 
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This difference between cattle and pigs with porphyria is also found in the 
urine, where uroporphyrin constitutes by far the largest amount of the por- 
phyrins present in pigs, whereas in cattle it seldom exceeds 50 per cent and is 
often much less. Furthermore, coproporphyrin is moic stable during storage 
than uroporphyrin, hence it will tend to predominate in bones which have 
been stored for several months. In one case, it was possible to prepare crystal- 
line uroporphyrin from a pig’s bone which had been stored for over three 
years (With, Clausen & Hojgaard-Olsen, 1959), suggesting that uroporphyrin 
is more stable in the bones of pigs than in those of cattle. 

Porphyrin deposition is an index of porphyrin metabolism, and in animals 
with porphyria the latter cannot be regarded as a fixed state. On the contrary, 
it is a dynamic one which may undergo pronounced changes during the life 
of the animal. This was pointed out by With et al. (1959) who found that 
among pigs affected with porphyria and born with a high concentration of 
the pigment in their teeth, some developed a severe porphyria, others a slight 
one, while yet others showed no trace of porphyrin deposition in their bones 
or teeth when they were slaughtered six months later. 


Sometimes the porphyrin is deposited in the bones and teeth in layers, a 
phenomenon which can best be explained by assuming that osseous tissue 
produced at periods of maximum production of abnormal porphyrins will 
tend to contain higher amounts of porphyrins, whereas bone formed under 
more normal metabolic conditions will contain less porphyrin. Because of 
this dynamic state the quantitative porphyrin analyses of bones and teeth, 
although at present the best index of the severity of the porphyria, should be 
interpreted with caution. To be of value, the bone which has been analysed, 
its time of storage before analysis, and the stratification as determined by 
qualitative study in Wood's light of cross-sections of bones and teeth, have all 
to be taken into account. 


The observations described here have confirmed the view that the porphyrin 
of the skeleton is not an inert deposit but an active metabolic pool. This is 
clearly illustrated in Table I in which the analyses are arranged according to 
the age of the animal. From this it is seen that the deposits in the bones and 
teeth are high during the third month of foetal life, low during the fifth to 
seventh foetal months, and, after rising to a peak at birth they fall again during 
the first six months post-partum and are extremely variable thereafter. The 
two youngest foetuses studied were macerated, but not infected. In consequence 
the porphyrin concentration found in their bones must be ascribed to the 
foetus itself and not to microbial synthesis. 


From observations on porphyria animals during late post-natal life it is 
clear that there is considerable individual variation in the amount of porphyrin 
in the bones. However, the variation with age found in Table I can hardly 
be due to random variations of this sort. The findings point to a considerable 
fiuctuation in porphyrin synthesis with age, i.e.a maximum about the third month 
of foetal life, a minimum in the fifth to seventh foetal months, a pronounced 
peak at birth, and a decline during the first six months post-partum. 
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The peak at birth and the subsequent fall are paralleled by a corresponding 
curve of excretion of porphyrins in the urine and faeces described below. 

This varying intensity of porphyrin synthesis in animals with porphyria is 
in good agreement with the well-known fact that porphyrin excretion shows 
a pronounced periodicity in all forms of porphyria. It is also in accord with 
the surprising finding of With ef al. (1959) that pigs born with teeth richly 
pigmented with porphyrin may show no traces of porphyrin in their skeleton 
six months after birth. 


PORPHYRIN EXCRETION IN THE URINE 

In most of the animals the excretion of coproporphyrin predominated. In a 
few cases the excretion of uroporphyrin reached an equal concentration but a 
threefold increase of uroporphyrin over coproporphyrin, as reported by 
Rimington, Roets & Fourie (1938) in South African porphyria cattle, was 
never found. Uroporphyrin was isolated from the urine in crystalline form in 
several cases (Exp. Nos. 22, 26, 27, and 30, Table II) and typical uroporphyrin 
crystals with melting points of 296°, 307°, 290° and 297°c., respectively, 
were found. Similarly, several hundred milligrams of pure uroporphyrin I 
and coproporphyrin I were prepared from the urine of the adult animals 
Obs, 2 and 30 (Table IT). 

In animals with significant amounts of uroporphyrin in their urine, small 
amounts of a porphyrin were found regularly which were shown by lutidine 
chromatography (Eriksen, 1953) to possess six carboxyl groups. In a few cases 
traces of 3- and 7-carboxyl porphyrins were also found (Obs. 2 and 10). More 
detailed accounts of these chemical findings are to be published later (T. K. 
With, in preparation). 

Porphyrin excretion varied considerably both quantitatively and qualitatively 
(Table II). In cases with urinary values of the order of 0-1 mg./100 ml. or 
more the urine had a readily recognizable reddish colour, and with concentra- 
tions of about 1 mg./100 ml. or more, red fluorescence was, as a rule, vivid 
when the urine was viewed in Wood’s light in a darkened room. The variations 
in urinary porphyrin ‘excretion and in the colour of the urine are remarkable 
and are presumably an expression of quantitative differences in porphyrin 
synthesis, similar to its deposition in the osseous tissues. We have observed that 
a period of high porphyrin excretion occurs immediately after birth, and 
might be due to the excretion of porphyrins which had accumulated in the 
organism during foetal life, although it is more likely to be the result of an 
enhancement of porphyrin synthesis in the neonatal period, paralleling, to 
some extent, the jaundice of the newborn. The elevated porphyrin excretion 
after birth only lasts for about a week, pointing to a relationship with icterus 
neonatorum. This phenomenon is most clearly illustrated by Exp. Nos. 25 
and 46 in Table II. The view that the elevated porphyrin excretion, occurring 
in the immediate neonatal period, might be an expression of the removal of 
surplus porphyrin deposited during feotal life is not supported by our finding 
that porphyrin deposition is high during the third month, low during the fifth 
to the seventh months and high again at birth. 
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From Woody’s (1949) observation, it is known that normal offspring of 
mothers with porphyria may excrete porphyrins soon after birth, but we have 
not had the opportunity of studying this phenomenon since, among our animals, 
the offspring of cows with porphyria and normal bulls were available only as 
foetuses. It is also possible that a normal carrier mother may excrete some of 
the porphyrins derived from an affected foetus. Some of our observations on 
the carriers, though far from conclusive, point in this direction. For example, 
the values of the female carriers Exp. Nos. 4, 7, and 9 (Table III) and of the 
dam to Obs. No. 10 are rather high when compared with those of normal cows. 

TABLE Ill 


ANALYSES OF URINE, FAECES AND MIXED ALLANTOIC AND 
AMNIOTIC FLUID FROM CARRIER ANIMALS * 


Faeces 
Exp. No Urinary 
pg-/ 100 
None 1-0 5 None 
I 1-8-6-8 none—4°2 3°5~4°5; Max. 420 mu 
2 1-7 18 3°5; max. 420 mu 
3 less than 5 none none 
4 18+5 none none 
? than 5 none none 
less than 5 none none 
7 25 none none 
8 less than 5 26 none 
q 28 none none 
10 less than 5 2 none 
29 100 traces 2-3 none 
31 less than 5 none 1400; max. 420 mu 
33 less than 5 35 none 
none 27 none 
37 less than 5 69 none 
40 less than 5 none 
44 none 1°25 with max. 405 150; max. 420 mu 


* Analysis of mixed allantoic and amniotic fluid was performed on Exp. Nos. 31, 35, 37, and 40. 
31 and 37 showed neither coproporphyrin nor uroporphyrin. 
35 showed 287 ug. coproporphyrin per 100 ml. and no uroporphyrin. 
showed 103 ug. coproporphyrin per 100 ml. and no uroporphyrin. 
ile from Exp. No. 1 aad: 92 ug. coproporphyrin per 100 ml. and no uroporphyrin. 


PORPHYRIN EXCRETION IN BILE AND FAECES 
The porphyrins present in the faeces of cattle are partly endogenous, from 
the bile, and partly exogenous, from the chlorophyll of the food. The porphyrin 
derived from chlorophyll is, however, as a rule, easily separable from the 
endogenous porphyrins because of differences in their extractability from ether 
with hydrochloric acid. Only the endogenous porphyrins will be discussed. 

In the faeces of cattle with porphyria only coproporphyrin, never proto- 
porphyrin, and only occasionally uroporphyrin, were found. In a few cases 
the bile from affected cattle was studied post mortem. In two of these (Exp. 
Nos. 22 and 38, Table II) small amounts of ether-insoluble porphyrin were 
found, one (No. 38) with a Soret maximum of 405 mu—presumably uropor- 
phyrin, and the other with a Soret maximum of 404 mu. The porphyrin concen- 
tration of the bile varied between 0-32 and 13-6 mg./100 ml. 

The faeces were analysed by the method described by Rimington (1958) 
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in which the coproporphyrin is extracted from the ether with 0-1 N-hydro- 
chloric acid and the protoporphyrin, subsequently, with 1-5 Nn-hydrochloric 
acid. The small amounts of porphyrin which occasionally appeared in the 
protoporphyrin fraction never had the Soret maximum typical of protoporphy- 
rin (405 my) and were therefore regarded as exogenous porphyrin. 

The coproporphyrin was isolated from the meconium of Obs. 30, 33, 34, 
and 45 and showed the crystal form of coproporphyrin I with a melting 
point of 247~-252°. On paper chromatograms carried out according to the 
method of Eriksen (1958) small amounts of coproporphyrin III were found 
accompanying the coproporphyrin I, but only to the extent of about 5 per 
cent of the total. 

In two animals (Exp. Nos. 24 and 42) fed on fodder beet, hay, straw and 
bread, the ether-soluble porphyrin was prepared as a crystalline ester from 
the faeces on a large scale. As demonstrated by lutidine chromatography 
(Eriksen, 1958), practically all the porphyrin ester isolated was coproporphyrin 
I (m.p. 249-252°) contaminated with small amounts of coproporphyrin III 
(With, in preparation). 

TABLE Iv 
ANALYSES OF BONES, MIXED ALLANTOIC AND AMNIOTIC FLUID AND CONTENTS 
OF INTESTINES IN FOETUSES WITH MANIFEST PORPHYRIA 
Age of foetus Bones; porphyrin Mixed allantoic and Contents of intestines, 


Mother Days dry 
substance 


performed 
1,000 
roporphyrin 210 
hyrin 2,400 
wi maximum of 
403 mu 
Not 


Not performed 
403 mu 

Quantitative determinations of porphyrin content were carried out on 
foetal meconium (Table IV, Obs. 5 and Exp. Nos. 6, 7, and 8), on the first 
post-partum meconium (Table II, Exp. Nos. 30, 33, 34, 39, 43, and 46) and 
on the faeces of newborn calves (Table II, Exp. Nos. 25, 32, and 46). It is 
remarkable that the analyses of foetal meconium revealed no increase in the 
porphyrins with increasing age of the foetus. That this was due to the excretion 
of the porphyrin into the Aiguor amnii seems unlikely since the concentration of 
porphyrins there was never sufficiently elevated to justify such a conclusion. 
Furthermore, as reabsorption of the porphyrin also seems unlikely (cf. Larson 
and Watson, 1949) the possibility of enzymic destruction in the foetal intestines 
must be considered. 

One of the animals excreting the largest amount of porphyrins (Obs. 2} 
was studied in considerable detail. Its faecal porphyrin varied between 100 


. 
ae 
; 
. 
Obs. 5 5 22 2°5 Not performed 71 
Obs. 21 5 15 65 Not performed Not Se 
First foetus 
Carrier Exp. No. 6 Z 7 35 120 ae: 
: Carrier Exp. No. 7 13 27 45 with maxi- aaa 
mum of 403 mu 
: Carrier Exp. No. 8 6 14 30 200 with maxi- si 
mum of 403 my 
Obs. 18 3 6 130; maximum Not performed 1 ae 
Macerated. 403 mu ae 
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and 250 mug. per g. of dry substance, and there was some correlation between 
the urinary and faecal porphyrin excretion although it was not very close. This 


correlation in several animals is shown in Table VII. 


TABLE V 


ANALYSES OF BONES, MIXED ALLANTOIC AND AMNIOTIC FLUID AND CONTENTS 
OF INTESTINES IN CARRIER FOETUSES 


Age of foetus : 
Mother porphyrin 
Months Days ug-/g. 

Carrier 8 22. ~=Neither fluorescence 
Exp. No. 3 nor yrin 
Carrier 7 22 Neither fluorescence 
Exp. No. 5 nor porphyrin 
Carrier 5 5 Neither fluorescence 
Exp. No. 2 nor porphyrin 
Carrier 3 Neither fluorescence 
Exp. No. 10 nor porphyrin 
Carrier 3 10 ~—sC Neither fluorescence 
Exp. No. 1 nor porphyrin 
Manifest 28 ~=Neither fluorescence 
porphyria, Obs. 18 nor porphyrin 
Manifest 2 24 + Neither fluorescence 
porphyria, Obs. 34 nor porphyrin 


Allantoic: copro y- 
rin 50, uroporphyrin, 
porphyrin 36, uropor- 
phyrin none 
Amnion: Neither fluore- 
scence nor porphyrin 
Allantoic: coproporphy- 
rin 25, uroporphyrin 


Not performed 
Not performed 


none. Amnion: copro- 
porphyrin 21, uropor- 
phyrin none 
Obs. 18 and Obs. 34, both suffering from manifest porphyria, were sired by normal bulls. 
TABLE VI 


ANALYSES OF BONES, ALLANTOIC AND AMNIONIOTIC FLUID AND CONTENTS 
OF INTESTINES OF NORMAL FOETUSES 


No. Age Bones; porphyrin Allantoic: copropor- Amnion: copro- Contents of intestines Urine of mother 


Months ug-/g. phyrin ug./100 ml. porphyrin ug. ug-ig. dry 
per 100 mi. substance ml. 
Sree Not performed Not performed less than 5 Not performed _ 
e578 Not performed none 14°6 Not performed — 
Not performed none Not performed 
4 2 none 16°5 Not performed 
3 none 1 Fluorescence 
Se none 10 Fluorescence — 
none 16°5 13 Fluorescence 
ae none 12°5 7 Fluorescence 24 
none 20°4 17°6 Fluorescence 
TABLE VII 
COMPARISON OF URINARY AND FAECAL PORPHYRIN EXCRETION IN ADULT ANIMALS 
Animal Exp. No. 20 21 23 24 26 30 
Urinary total porphyrin <5 <5 92 397 1,700 710 
(pg-/100 ml.) 
Faecal 7o 319 125 36 


copro yrin 

(ug./g. dry substance) 
THE LIQUOR AMNII AND THE ALLANTOIC FLUID 

Since the allantoic fluid contains the excretory products of the foetal kidneys 


while the liguor amnii consists of a transudate from the mother, perhaps contami- 
nated with intestinal secretions from the foetus, some differences might be 


. 
‘ 
i Mixed allantoic and amnio- Content of intest- 
tic fluid, wg./100 ml. ines, ug./g. dry 
substance 
oe Coproporphyrin 45 Not performed 
Uroporphyrin none 
aa than 5 
Uroporphyrin none 
oe Coproporphyrin 144 12; maximum 
Uroporphyrin none 402 mu 
oie Coproporphyrin 7 Not performed 
Uroporphyrin none 
Not performed 
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expected to exist between their porphyrin content. These fluids were, therefore, 
studied in affected cows, their affected calves and their apparently normal 
calves, in carrier cows with affected calves and carrier calves, and in normal 
cows with normal foetuses. In some instances the collection of the individual 
fluids was not entirely satisfactory, but in other instances each fluid could be 
collected separately post mortem. 

The results of the analyses are shown in Tables II, III, IV, V, and VI. It 
is remarkable that porphyrins were not demonstrable in the foetal fluids of 
Exp. No. 32 (foetus affected, mother a carrier) or in Exp. Nos. 31 and 37 (foetuses 
normal or carriers, mothers carriers) (Table III). At birth the fluids from 
carriers contained only coproporphyrin and this in rather low concentrations 
when compared with the concentrations in the fluids of the newborn affected 
animals. The fluids from the affected foetuses (Table ITV) showed a rather 
high concentration of porphyrins. On the other hand the concentration was 
essentially of the same order in the fluids of the carrier foetuses and in that of 
the normal foetuses (Tables V and VI). There was no significant difference 
between the liguor amnii and the allantoic fluid. 


CHEMICAL ANALYSES IN CARRIERS 
Analyses on the urine and faeces of the carrier animals are shown in Tables 
III and V. Only exceptionally did the urine contain significantly higher 
concentrations than in the normal animals. The faeces and foetal fluids always 
showed normal porphyrin concentrations. Thus only 12 wg. per g. of dry 
substance were found in the meconium of a five months foetus known to be 
a carrier, while a normal calf contained as much as 41 yg. per g. of dry sub- 
stance in its first meconium. 


SUMMARY 
The clinical, post-mortem and chemical features of porphyria are described. 
Animals affected with porphyria can be distinguished by the colour of the 
teeth, the photosensitivity of the skin, the periodic reddish discoloration of the 
urine and the loss of physical condition. Confirmation of the diagnosis depends 
on the chemical analysis of the urine, faeces, teeth and bones. A simple test 
consists of the examination of the teeth or bones in Wood’s light when a red 
fluorescence is regarded as diagnostic of porphyria. This may be performed on 
the teeth of the living animal. 

The porphyrin deposition in the skeleton is at its maximum about the third 
foetal month, declines between the fifth and seventh foetal months, and is 
again high at birth. During the first six months post-partum it again declines 
and is extremely variable thereafter. Porphyrin excretion in the urine and 
faeces in extra-uterine life shows some correlation. Abnormal porphyrin 
deposition begins in early foetal life. The gestation age of the youngest foetus 
with manifest porphyria was two months and 27 days. 

The porphyrin deposit in the bones and teeth is not a static one, but is a 
highly variable metabolic pool reflecting the variation in porphyrin synthesis 
in the organism. 
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The main porphyrin excreted in the faeces and urine was coproporphyrin I. 
In some cases large amounts of uroporphyrin I also occurred in the urine, but 
nost frequently coproporphyrin I formed by far the largest amount of the 
urinary porphyrin. In the adult animals, the porphyrin of the bones was 
mainly uroporphyrin but significant amounts of coproporphyrin were always 
found, and in many cases, especially in young animals, coproporphyrin was 
the dominating porphyrin in the bones. In the foetal bones coproporphyrin 
was often the only demonstrable porphyrin. 

As a result of the investigations reported, it is now the practice in Denmark 
to carry out systematic chemical examinations on all bulls used for artificial 
insemination and sometimes on their offspring. 
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INVESTIGATIONS INTO THE INCIDENCE 
AND CAUSES OF INFERTILITY IN DAIRY 
CATTLE—INFLUENCE OF SOME 
MANAGEMENT FACTORS AFFECTING THE 
SEMEN AND INSEMINATION CONDITIONS 


By Huon Boyp anp Hucx C. B. Reep 


Dartington Hall Cattle Breeding Centre, Totnes, Devon, and Somerset 
Cattle Breeding Centre, Ilminster, Somerset 


The effect of management and environmental factors on fertility has been the 
subject of an investigation in herds in which artificial insemination was used. 
The incidence and importance of Brucella abortus and Vibrio fetus infections and 
their effect on fertility have already been discussed (Boyd & Reed, 1960). It 
was shown that the incidence of positive reactors in herds studied at two cattle 
breeding centres was 4-9 per cent as measured by the milk ring test for Br. 
abortus and 3-8 per cent by the vaginal mucus agglutination test for V. fetus. 


Although “ring-positive”’ reactors had poorer fertility than ‘“‘ring-negative” 
animals the numbers were small and the difference was not significant. The 
effect of V. fetus infection on fertility was negligible. After this the measurement 
of fertility and fertility variations were discussed (Boyd & Reed, 1961) The 
first insemination conception rate, defined as the percentage of successful first 
inseminations as confirmed by pregnancy, was considered a satisfactory 
measurement. : 

In a survey of the incidence and aetiology of infertility unnecessary variation 
is incurred if more than one breed is considered. Apart from possible variations 
in conception rate (Fryer, Marion & Farmer, 1958), different breeds are often 
associated with different levels and types of management. Earlier survey work 
using five breeds has led to the part of the investigation reported here being 
confined to one breed, namely British Friesians. 

The term “management” covers a wide range of activities including those 
under the control of the artificial insemination centre as well as the farmer. 
Some aspects of the centre management are easy to measure, such as the age 
of the semen used, dilution rates and the frequency of collection. Other factors 
are less amenable to measurement and include the handling of semen, technique 
of dilution, and the decision on which samples to discard as below standard. 
There is, unfortunately, no reliable method of judging the fertilizing ability 
of a single semen sample (Bishop, Campbell, Hancock & Walton, 1954) but 
a bull’s conception rate over a period does give a reasonable figure for his 
fertility. 

Management factors under the control of the farmer ars more complex. 
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They include feeding, cropping, the level of milk production required, the 
ability to detect oestrus and the appreciation of abnormalities requiring veter- 
inary treatment. The interval between calvings and the season of the year during 
which animals calve will be influenced by milk production requirements and 
other factors. Other general farm policy considerations affect the number of 
recently purchased animals, the reasons for disposal and the age structure of 
individual herds. 


MATERIAL AND METHODS 
The material was the same as that described in a previous paper (Boyd & Reed, 
1961). Data were collected from National Milk Recorded British Friesian 
herds in the period 1956-60. At Dartington Hall 46 herds, each of at least 
15 cows and heifers of breeding age, using artificial insemination only, and in 
Somerset 100 herds with more than 20 cows and heifers of breeding age from 
four sub-centres, were selected. The majority of herds used artificial insemina- 
tion only, but owing to the prevalent practice of running a bull with the 
heifers a number of herds using natural service on heifers only were included. 
In addition an extensive outbreak of foot-and-mouth disease forced some 
farmers to use natural service on cows for a limited time in the spring of 1958. 

The conception rate was defined as the percentage of first inseminations 
which produced pregnancies. All the intervals between first and second 
inseminations were recorded and classified into five groups as in previous 
papers (Boyd & Reed, 1960, 1961), on the basis of a normal oestrous cycle of 
18-24 days, the five groups being under 18, 18-24, 25-35, 36-48 and over 


48 days. 


RESULTS AND DISCUSSION 
A number of variations in management which could affect fertility have been 
considered and some particular aspects which it has been possible to study 
are reported here. It is proposed to discuss first those factors which affect male 
fertility, and to follow this by the examination of some features associated with 
female infertility, although it is not possible to differentiate sharply between 
the two categories. 

(1) Individual bulls. One of the fundamental features in any fertility investiga- 
tion is the conception rate level of the individual bulls. At all artificial insemina- 
tion centres in this country a regular check is kept on the fertility of bulls by the 
use of “non-return’’ conception rates based on all first inseminations carried 
out. Therefore bulls with poor fertility are soon discovered and discarded unless 
they are of outstanding breeding value. In this investigation there was only 
one bull with a conception rate appreciably below the average. 

(2) Age of semen. Stewart (1950), Milk Marketing Board (1956), Fryer et ai. 
(1958), and others have shown that fertility declines as the age of the semen 
used increases. The Milk Marketing Board (1956, 1958) have also shown that 
fertility with deep-frozen semen is poorer than with fresh. The results obtained 
in this investigation are shown in Table I and Fig. I. These indicate quite 
clearly that fertility declined as the semen age increased, particularly after the 
second day. In one year, at Dartington Hall, the conception rate with third-day 
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% first inseminations which produced pregnancies 


~ 
Istday 2nd 3rd over 3rd deep frozen 


Age of Semen 
Fic. 1. Therelationship between the age of semen used and conception rate, based on 5,744 animals 
(Dartington Hall and Somerset) 


TABLE 

THE RELATION BETWEEN THE AGE OF SEMEN USED AND CONCEPTION RATE 
Dartington Hall Somerset Both Cattle Breeding Centres 
“Ne. f Conception No.of Conception No.of Conception 
inseminations rate (%) inseminations ate (%) inseminations vate (% 
203 ‘ 55° 65°4 
1,185 296 60-7 
297 53°0 


52 45°6 
39! 4°°3 


2,128 60-6 


semen was unusually poor, the figures being 43-8 per cent in 1956-7 and 57-0 per 
cent in 1957-8. Although no single cause for this poor result was found, it was no- 
ted that a number of bulls had extremely low fertility. It can be seen in Table I 
that the different conception rate level at the two centres is due almost entirely 
to the greater use of semen older than first day at Dartington Hall. There was 
also a greater use of deep-frozen semen at this centre. As most of the older 
semen at Dartington was imported from the Somerset centre, the fact that the 
conception rate was lower at Dartington than in Somerset for the corresponding 
semen age suggests that the extra transport and handling may have been a 
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contributory factor. This hypothesis is strengthened by the fact that the results 
with first-day semen, which was not imported, and for deep-frozen semen, 
were very similar at the two centres. It would be valuable to study this using 
split samples. 

Manton (1960) has observed that the fall in conception rate with storage 
of semen varied in young bulls in relation to their age. At both centres there 
appeared to be a big variation in conception rate between bulls when semen 
more than two days old was used. A similar variation is commonly observed 
with deep-freezing techniques. It would therefore be of value if artificial 
insemination centres kept records of individual bulls’ conception rates with 
different ages of semen. This should expose those bulls with a satisfactory 
conception rate for first- and second-day semen but which produce semen with 
poor storage ability. 

The length of the insemination interval seemed to be influenced by old and 
deep-frozen semen (Table II). The incidence of “normal” intervals (18-24 
days) tended to be higher with deep-frozen than with fresh semen, old semen 
having an incidence between the two. The opposite effect was observed with 
intervals of more than 48 days. It was shown in a previous paper (Boyd and 
Reed, 1961) that insemination intervals were related to the age of the animal. 
However the effect of age of semen was still seen when the age of the animal 
was taken into account. It is possible to interpret this as being due to a greater 
incidence of fertilization failure with old and deep-frozen semen. This view 


is somewhat strengthened by the greater incidence of extra-long intervals 
after the use of fresh semen than after old or deep-frozen semen, and also by 
the low incidence of returns between 25 and 35 days with deep-frozen semen. 


TABLE 
RELATION BETWEEN AGE OF SEMEN USED AND THE SUBSEQUENT INSEMINATION INTERVAL 


(Dartington Hall and Somerset) 
Insemination intervals (°% of animals) 
18-24 25-35 36-48 More than Total No. 
Age of semen days ays days 48 days of animals 
ist and and day 16°6 1,508 


Over and day 15°7 19°3 254 
Deep-frozen 54° 18°7 1671 342 


The difficulty of interpreting insemination intervals has been discussed 
previously (Boyd & Reed, 1961). 

It might at first sight appear that the use of semen other than first-day 
semen is a matter easily within the control of the artificial insemination centre; 
however the necessity of fully exploiting valuable breeding bulls is a strong 
argument in favour of the use of deep-frozen and second- and third-day semen. 
In fact at the centres in this survey deep-frozen semen was supplied to satisfy 
the demand for nomination of the more valuable bulls on any given day. 
Therefore, from the farmer’s point of view, the selection of the appropriate 
bull on a particular day was more important than the potential conception 
rate. This can be contrasted with countries where deep-frozen semen is used 
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because of the difficulty of transporting fresh semen. Under these conditions 
rigorous selection based only on semen quality is possible. 

(3) Artificial insemination sub-centres. It is conceivable that fertility levels could 
vary at different sub-centres within an artificial insemination organization. 
The Milk Marketing Board (1958) showed that there was little or no difference 
between the maia and sub-centres. The herds at Dartington were all situated 
within the main centre but in Somerset the farms were distributed over four 
sub-centres. However in the latter there were no significant conception rate 
variations. 

(4) Inseminators. Variations in the efficiency of inseminators would seem likely 
and have in fact been reported by Holt (1952) and Smith (1956). Conception 
rates achieved by different inseminators were checked from the records kept 
by the two centres but during the period of the investigation there were no 
consistent or serious differences between inseminators. 

(5) Time of insemination in relation to oestrus and intensity of oestrus. The importance 
of the time of insemination has been demonstrated by Trimberger & Davis 
(1943), who showed that the best results were obtained when the animal 
was inseminated from the middle to the end of heat. However, Wilcox and 
Pfau (1958) showed that when two inseminations were carried out during one 
oestrus, the improvement in conception rate was not statistically significant. 
It is possible that this result may have been due to the first insemination having 
been carried out towards the end of heat and the second not until 12-20 hours 
later. Ivankov (1959) has reported contrary results in which the first insemina- 
tion was earlier in oestrus and repeats were at shorter intervals. It would have 
been desirable to have obtained information on time of insemination in relation 
to oestrus. This has received much consideration but under the conditions of 
the present survey, which involved over 5,000 animals, judgment of this 
characteristic would have to have been left entirely to the farmer. In practice 
oestrus is only noted when the cows come in for milking in the morning and 
evening. The information would have to be based on the opinions of over 
200 different farmers and stockmen, which would add further variation. 
Consequently the information available would not be very reliable and so no 
assessment of this factor was made. For the same reasons it was not possible 
to collect data on intensity of oestrus. 


TABLE Ill 
RELATION OF CALVING SERVICE INTERVAL TO CONCEPTION RATE 


Dartington Hall Somerset Both Cattle Breeding Centres 

Conception No. of Conception No. of 
inseminations rate (%,) 7 rate (%) inseminations rate (%) 

157 185 ‘ 342 

152 Fi 227 J 379 

212 288 1 500 

661 1,309 1,970 

433 874 1,307 


1,615 2,883 4,498 
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(6) Calving service interval. It was noted in 1925 (White, Johnson, Rettger and 
McAlpine) and has been confirmed by many others that animals inseminated 
soon after calving are less likely to hold to insemination than those served 
later (Edwards, 1950; Swensson, 1952; Shannon, Salisbury & Van Demark, 
1952; Trimberger, 1954; Morrison & Erb, 1957). The critical period appears to 
be about 50-60 days. Table III and Fig. 2 show that animals inseminated within 
40 days of calving had a conception rate of 39-5 per cent compared with 65-1 
per cent for those animals inseminated over go days after calving, which is in 
agreement with results obtained by other workers. To see if the deleterious 
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Fic. 2. The relationship of calving service interval to conception rate, based on 4,498 animals 
(Dartington Hall and Somerset) 


effect of a short calving service interval was only temporary, the conception 
rate of second inseminations was calculated for those animals in the different 
calving service interval groups which returned to the first insemination. The 
conception rate was lower only in those animals which were inseminated for 
the second time within 60 days of calving, irrespective of how early they were 
inseminated the first time, therefore the effect appeared to be only temporary. 
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TABLE IV 
RELATION OF CALVING SERVICE INTERVAL AND CALVING CONCEPTION INTERVAL 
and Somerset) 


The effect of the calving service interval on the calving conception interval 
was studied because of the economic importance of the latter. The results in 
Table IV show that the group of animals inseminated within 40 days of calving 
(average 31-5 days) became pregnant 70-4 days after calving compared with 
the next group of animals (average 45°8 days), which became pregnant 
73°3 days after calving. Thus by inseminating animals 14-3 days earlier there . 
was a gain of only 2-9 days. The Milk Marketing Board report (1953) showed 
that the ideal calving interval for milk production was one year for cows and 
longer for heifers. This implies an optimum calving conception interval of 
85 days, which is close to the figures obtained in our material with a calving 
service interval of 61-70 days. This was also the interval for which the best 
conception rate was obtained. It would therefore seem that there is little 
advantage to the farmer in inseminating animals within 60 days of calving. 

(7) Age of the animal. It has been shown in a previous paper (Boyd & Reed, 
1961) that the conception rate in this material was moderate in heifers (60-5 
per cent), reaching a peak at the second gestation (66-8 per cent) and then 
declining progressively to 51-1 per cent for cows with over eight gestations. 


Interaction of the effects of age of animal, age of semen and calving service interval on 
conception rate 

Since so many factors are associated with lower conception rates it was desirable 
to clarify the picture and assess the relative importance of some of these features. 
This was facilitated by excluding from the data used a limited number of 
inseminations which were affected by other factors known to cause infertility. 
These consisted of the inseminations by one bull with a low conception rate 
and inseminations immediately following abortions or twin births (Boyd and . 
Reed, 1961). As the incidence of Br. abortus infection in these herds was low 

and as the effect on conception rate was so small as to be insignificant, especially 

when all animals which had aborted were excluded, it was not necessary to 
exclude Br. abortus “ring-positive”’ reactors. Moreover, as the ring test had 
been carried out only once, some animals which were dry at time of the herd 
test were not sampled, while others were sampled at a stage in gestation when 
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it was difficult to evaluate the result. It was also necessary to exclude animals 
for which the appropriate information was incomplete. 

In Table V the relationship between age of the animal, age of semen, calving 
service interval and conception rate is shown. Constants for the factors shown 
in this table were fitted to the logits (} log P/q) of the proportions represented 
in the body of this table, and the x? due to fitting these constants was calculated. 
All three factors were shown to be highly significant (P < 0-001) ; the residual 
x* was non-significant, showing that additive constants in the logit scale gave 
an adequate representation of the data. In Table V an extreme example of this 
is the conception rate of 22-2 per cent for those cows with more than six gesta- 
tions which were inseminated with deep-frozen semen within 60 days of calving. 
This can be compared with a figure of 69-8 per cent for the group of animals 
which were inseminated under what may be termed “optimum’’ conditions. 
These include cows with one to six gestations, inseminated more than 60 days 
after parturition with first- or second-day semen. This table also shows that 
heifers had a consistently poorer conception rate than cows with one to six 
gestations, the difference being 2-1 per cent. As heifers cannot be influenced 
by a calving service interval a fairer comparison would be with cows with a 
satisfactory calving service interval, when the difference in conception rate is 
greatly magnified, being 6-1 per cent. 

The same results were obtained independently at both centres, and in the 
Dartington Hall herds in two successive years. In unpublished work carried 
out at the latter centre with Guernsey, Ayrshire and South Devon breeds 
a similar picture was also seen from 1,406 gestations. 


Fertility variations in animals inseminated under ‘optimum’ conditions 

It is desirable to examine in more detail those animals which were inseminated 
under conditions which can be regarded as optimum. From Table V 
“optimum” will refer to cows with one to six gestations, inseminated with one- 
to two-day-old semen, more than 60 days after calving. Cows which aborted 
or produced twin calves in the previous gestation were excluded. 

Those animals in the “optimum” group which returned to first insemination 
showed the same distribution of insemination intervals as in the whole material. 
This appears to indicate that there is no great change in the incidence of 
ovarian disturbances and early foetal death. It is possible, however, that this 
similarity is partly due to the fact that the “non-optimum” animals form a 
highly heterogenous group. For example, heifers tend to have a high incidence 
of extra-long insemination intervals while another “non-optimum’”’ group, 
that receiving deep-frozen semen, exhibits the opposite tendency. 

Rowson (1959) has stated that few bulls attain a three-month ‘“‘non-return”’ 
conception rate of more than 75 per cent and attributes this largely to prenatal 
loss in the female population. This “non-return” conception rate is approxi- 
mately the same as our “optimum” calving conception rate of 69°8 per cent, 
and the fact that in the “optimum”’ group nearly half the insemination intervals 
were between 18 and 24 days suggests that Rowson’s estimate of prenatal loss 
is excessive unless it occurs at a very early stage, as has been reported in ewes 
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(Dutt, 1954). This implies that there is room for improvement in the fertiliza- 
tion rate in the field, even with first- and second-day semen, in spite of the 
high rates which have been recorded under experimental conditions (Bearden 
et al., 1956). 
TABLE Vi 
REPEATABILITY OF INDIVIDUAL FERTILITY OVER TWO SUCCESSIVE GESTATIONS 


OF ANIMALS INSEMINATED UNDER ‘‘OPTIMUM’’ CONDITIONS* 
(Dartington Hall and Somerset) 


No. of inseminations le of % pregnant to first 
Sor previous pregnancy animals insemination 
1 645 
More than 1 200 


* Inseminations under “optimum” conditions includes only those animals with 1-6 gestations, insemi- 
nated with first- or second-day semen at least 60 days after calving, inseminations from one bull of 
low fertility and those following abortions and twin births being excluded. 


The incidence of “optimum” animals culled as non-pregnant was 3°8 per 
cent at Dartington Hall and 5-3 per cent in Somerset, giving an overall figure 
of 4-9 per cent. This can be compared with the figure of 6-6 per cent for the 
entire material (Boyd & Reed, 1961), but most of the difference was due to the 
higher rates of culling in heifers and old cows. 

In the same paper the authors showed that there appeared to be some 
repeatability of both high and low fertility. This aspect was studied again 
using only “optimum” inseminations (Table VI) with similar results. 

Effect at different levels of herd conception rate of the factors affecting individual fertility 
In the clinical investigation of infertility it is usually the herd rather than the 
individual which presents the more serious problem. It is therefore of interest 
to ascertain to what extent the factors already discussed regarding individuals 
affect herd conception rates. A figure for the herd conception rate was 
calculated on the mean of all individuals in the herd. A second value was 
obtained, which was based only on “optimum” inseminations. Table VII 
shows that when the herds were arranged in equal groups in ascending order 
of herd conception rate for all animals and the “optimum”’ herd conception 
rate calculated for these groups, the greatest improvement was achieved in the 
less fertile herds. This was particularly marked in the Somerset herds where 
the improvement in the bottom 20 herds was 13-7 per cent compared with 
only 0-8 per cent in the top 20 herds. It was in the herds with poor fertility 
that the fewest “optimum” inseminations were carried out. It would be of 
value to know how many of the herd problems could be attributed to the 
factors which have been discussed in this paper, but it is not satisfactory to 
exclude completely a large number of animals, particularly in the less fertile 
herds, simply because they are ‘“‘non-optimum’’. A method for taking into 
account the effect of these factors without excluding any animals will be 
developed in a later paper. 

For further study the two most interesting groups of animals are those 
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inseminated under “optimum” conditions which do not become pregnant 
to first insemination, and the opposite group, which become pregnant to first 
insemination in spite of a combination of adverse factors. The relative import- 
ance and stage of occurrence of early embryonic death are of great interest, 
particularly in the “optimum” group. 


SUMMARY 
An investigation into the effect of some management factors on fertility in 
146 National Milk Recorded Friesian herds attached to two artificial insem- 
ination centres in south-west England is reported. The results are given from 
5»744 first inseminations with a conception rate based on confirmed pregnancies 
of 60-6 per cent. 

The conception rate declined progressively with increasing age of semen 
from 65-4 per cent for first-day semen to 45-6 per cent for over third-day and 
46-3 per cent for deep-frozen semen. Insemination intervals appeared to be 
affected by the age of the semen, there being an increase of “normal” intervals 
(18-24 days) with the older and deep-frozen semen. This may reflect differences 
in fertilization and embryonic death rates. 

A short calving service interval had an adverr: effect on conception rate. 
Figures of 39-5 per cent, 51-2 per cent, 59-4 per cent, 63-7 per cent, and 6571 
per cent were obtained when animals were inseminated less than 40 days, 
41-50 days, 51-60 days, 61—go days and over go days after calving, respectively. 
When related to the calving conception interval there was an overall gain of 
only 2-9 days for animals inseminated less than 40 days after calving compared 
with those first inseminated 14-3 days later (41-50 day group). Calving service 
ntervals of not less than 60 days are recommended. 

It was demonstrated that the effects of age of the animal, age of semen and 
the calving service interval on conception rate were all highly significant 
(P<o-001) when other known factors such as an immediately preceding 
abortion or twin birth were excluded. From the residual x? it was reasonable 
to regard the three factors as additive and independent. Animals inseminated 
under “optimum” conditions (those with 1-6 gestations inseminated with 
first- or second-day semen more than 60 days after calving) had a conception 
rate of 69-8 per cent compared with 22-2 per cent for the worst combination 
(animals with more than six gestations inseminated with deep-frozen semen 
within 60 days of calving). Heifers had a poorer conception rate than cows 
with 1-6 gestations, particularly when only cows with a satisfactory calving 
service interval were considered. 

The fertility pattern of the group of animals inseminated under “optimum” 
conditions was examined but no differences were observed from that of the 
rest of the animals with regard to insemination intervals, culling and repeat- 
ability of fertility in two successive gestations. 

Study of the effect at different levels of herd conception rates of the factors 
affecting individual fertility showed that, when only “optimum”’ inseminations 
were considered, the greatest improvement in conception rates was obtained 
in the herds with poor fertility. 
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HANDLING AND MARKING OF WILD 
AFRICAN ELEPHANTS (LOXODONTA 
AFRICANA) WITH THE USE OF THE DRUG 
IMMOBILIZING TECHNIQUE— 

a preliminary report 


By A. M. Harrnoorn, J. A. Lock anp C. P. Luck 


Departments of Veterinary Physiology, Medical Pharmacology and Physiology, 
“5 Makerere College, Kampala, Uganda 


Elephants are considered important in East Africa for the following reasons: 

First, because of their position in the animal disease complex, and the 
possible interplay between the diseases affecting them and the general domestic 
and wild animal disease pattern. 

Second, on account of the encroachment of agricultural pursuits on their 
habitat, with (a) consequent raids by these animals on crops, and (b) interfer- 
ence with their normal movement pattern. 

Third, because of their possible use as a natural resource. 

The elephant occupies considerable tracts of land in western Uganda, 
bordering the Congo and the marshes of the lakes Edward and Albert. Most 
of this land is unsuitable for agrarian pursuits in the foreseeable future. It has 
been pointed out that over much of Central Africa it would be more realistic 
to conserve game actively as a rich protein source which can be cropped and 
is renewable (Darling, 1958). 

Recent experiments in East Africa show that the value of the elephant in 
meat and by-products is considerable. Schemes for the utilization of elephant 
populations are being worked out in Kenya and Uganda. 

The proper use of elephant populations would: (a) bring money to remote 
tribal peoples, (b) help to alleviate the chronic protein shortage, (c) preserve 
the elephant through allowing him a niche in the country’s economy and 
land for his existence. 

Little has been learned about the African elephant during the last two 
thousand years. In 217 B.c. Raphia described how they were used in war by 
the Ptolemies, and the race of African elephants from the Atlas mountains 
was described by Herodotus in 400 B.c. (McGaughey, 1960). 

The need has long been felt for a reliable means of establishing the numbers 
and distribution of elephants with some degree of accuracy, so that steps may 
be taken to conserve them to the best advantage (Newton, 1957), and counts 
have been made by air in Uganda since 1956. Counting from the air will 
reveal the numbers and distribution, but unless a great many counts are made 
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at short intervals of time, it is difficult to establish the migration pattern by this 
method. 

In 1957 extensive elephant counts were made in an area of some 1,500 square 
miles in Uganda, between the Victoria Nile in the north, the Budongo forest 
in the south and Lake Albert in the west. It was envisaged that these counts 
would reveal not only the numbers of existing elephants, but also, by means 
of the changes in their number, when and by what routes they moved. To 
detect such movements, however, requires repeated counting and considerable 
funds (Buechner, 1958). It was concluded that definite increase in numbers for 
the study area as a whole occurred between September and December. 
Elephants were observed to be especially dense in the Murchison National 
Park in December, January, and February. 

In spite of the fact that elephants are overcrowded in some areas, there is 
an overall decline in elephant numbers (Buss, 1959), the overall decrease and 
the local overcrowding both being due to the spread of cultivation and human 
population. 

The conservation of the elephant is made more difficult by the fact that this 
animal can travel considerable distances, both daily and during migrations. 
The tracking of these elephant movements would be greatly assisted if a method 
of marking a number of elephants could be devised. Marking is the only 
possible way of obtaining factual information on the wandering habits of the 
larger game animals (Eloff, 1959), and to this end we have experimented with 
methods of immobilization. Once an animal has been captured it is usually 
fairly simple to mark it with ear tags or some similar device; animals are 
caught for this purpose by a number of methods other than that using immobili- 
zing drugs (Buechner, Harthoorn & Lock, 1960a). However none of the ways 
of catching antelope, for example, could be readily adapted for elephants, with 
the exception of the drug technique. 

The immobilization of the African elephant has been achieved only after 
work over a considerable period of time, during which techniques were 
developed for immobilizing the larger mammals such as rhinoceri, hippopotami, 
and buffalos. The rhinoceros presented considerable difficulty on account of 
its habit of living in thick bush in which it is rarely seen, and when it does 
emerge it usually has aggressive intentions. The elephant has been a problem 
for several years, mainly because its reaction to muscle-relaxing drugs appears 
to be different from that of the other animals in the series. 

Whereas other animals such as antelopes and giraffes will exhibit sudden 
collapse as they come under the influence of a muscle-relaxing drug and can 
be observed to fight the drug for a matter of seconds only, the elephant seems 
to be capable of remaining on its feet even when near-complete paralysis 
has occurred. On one occasion two elephants which had both received immo- 
bilizing doses of succinylcholine remained upright by leaning back to back 
for 25 minutes until they had recovered. The elephant standing with the dart 
in situ in bush or 8-foot-high grass is not lightly approached. He differs 
further in that alone among the larger animals he is assisted by his friends, 
who do not readily desert him unless he is dead. The rhinoceros and the 


gos 
> 
4 
5 
> 
: 
Se 


MARKING OF WILD AFRICAN ELEPHANTS 89 


elephant present the common difficulty that their weight is difficult to judge 
accurately and there is great weight difference between the sexes and age 
groups. 

During the early trials nearly two years ago it was discovered, after consider- 
able losses in darts and drug, that the elephant took more than ten times the 
dose of succinylcholine chloride per pound body weight than the buffalo did. 
As he may also weigh up to nearly ten times as much as an average buffalo, 
this necessitated complete revision of our darts, needles, techniques and 
methods of propulsion for the projectile syringe. Considerable difficulty was 
also experienced with the mechanism of the projectile syringes. The adaptation 
of a larger body to take the quantity of drug needed—usually 8-12 ml.—made 
the activating mechanism (acid acting on a carbonate tablet) unreliable. 
Use of an increased strength of acid caused loss of the drug between the time of 
firing and hitting the animal; a weaker acid strength caused excessive delay 
in injection, or incomplete injection. Several of the syringes were later found 
to have failed to deliver any drug. The needles originally supplied were too 
weak, and too short to reach below the extensive subcutaneous fascia. Only 
towards the end of the exercise reported here had we elaborated a completely 
successful mechanism for activating the large syringes, and this is to be 
described at a future date after further testing. 

Twenty elephants were darted in the Semeliki Valley on the Congo border 
during November and December of last year, using succinylcholine as the 
muscle-relaxing drug and delivering the syringes with a Palmer Capchur gun. 
This carbon-dioxide-powered gun is capable of firing a 1o ml. syringe for 
about 35 yards. Penetration of the hide presents no difficulty although optimum 
spots such as the flat surface of the shoulder should be aimed for. Of these 
animals, three showed clear evidence of paralysis although they did not go 
down, two of those that were temporarily lost after administration of the 
syringe were found several hours later with signs that they had been down, 
one died one and half hours and another one hour after going down. The 
immobilizing dose appears to be about 0-3 mg. per pound body weight. 

Although succinylcholine chloride has been found by us to be eminently 
suitable for antelope such as kob (Buechner, Harthoorn & Lock, 19600) it 
appeared that the dosage rate for elephants was critical, and it was found in 
practice that with the difficulty of judging the weight the estimation of an 
effective paralysing dose was virtually impossible. Where immobilization did 
occur it was of too short duration to permit the animal to be found and handled. 

Gallamine triethiodide (Flaxedil) was found to be suitable for the larger 
mammals as the duration of its action was longer and the onset of paralysis 
more gradual than with some other muscle-relaxing drugs. Its action is largely 
reversible, thus easing the difficulty of accurate estimation of body weight 
in the large mammals. It has been used successfully on deer (Hall, Taft, Baker 
and Aub, 1953) and on elk (Post, 1959); it was found effective in immobilizing 
rhinoceri to move them from islands in the Kariba Lake (Harthoorn & Lock, 
1960). Successful immobilization of giraffes and buffalos with its use has also 
been achieved by us. 
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Doses of gallamine triethiodide were administered to four elephants—three 
bulls and one cow (see Table I). Two of the four became immobilized on their 
feet and two went down. One bull was given a third injection to bring him 
down, but in spite of being given five doses of antidote (neostigmine) he died 
two hours later, apparently as a result of overdosage. It is believed that here 
the injection of the full initial dose was delayed because of a defective syringe 
mechanism. 


TABLE! 
ESTIMATED WEIGHTS AND DOSES ADMINISTERED TO FOUR ADULT ELEPHANTS 
Estimated . Total Reaction to gallamine 

Sex dose igmii iethiodi 
(lb.) in mg./lb. 


9,500 4 Immobile but not down; 
recovered after 30 min. 


9,000 6,400 Died 2 hours after going 
down. 


6,000 : Immobile but not down; 
recovered during night 
8,000 . Rose 20 minutes after ad- 
ministration of the antidote 
* Intervals between doses about one hour. 


It is of course not possible, with this small range of animals, to give either 
optimum dose rates or dose ranges, especially as gross errors may have occurred 
in our estimation of the body weight. The reaction of the elephant to the 
drug, however, appears to be consistent, and the drug dosage is comparable 
with that needed for other large mammals. The effective dose seems to lie 
between 1-0 mg. and 1-4 mg. per pound body weight. 

The elephant shown in Fig. 1 was found in the Paraketo region of the White 
Nile, not far from where it flows out of Lake Albert, and near the edge of the 
Murchison area. It was found in a herd of six adults and three young animals. 
The projectile syringe was propelled by means of a specially designed cross-bow. 

The weight of this elephant was originally judged to be between six and 
seven thousand pounds, although in retrospect this figure was probably an 
underestimation. The animal called “Lord Mayor” of Paraa (Mills, 1958), 
himself a young elephant, was found at the time of his death to weigh 7,937 Ibs. 
The elephant pictured here is similar in size, but the ivory is larger. From 
photographs it could be seen that the “visible” ivory of the Lord Mayor, 
i.e. that projecting beyond the upper lip, was slightly shorter than the distance 
from the eye to the beginning of the visible tusk. That of the bull elephant in 
the picture is somewhat longer. Although tusk size is by no means a real guide to 
body weight, it is possible that his weight is somewhat more than the 8,000 Ib. 
of the Lord Mayor, and it is unlikely to be less. 

Possibly due to this underestimation it was necessary to administer more 
drug to the Paraketo elephant before he could be approached. As he came 
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Fic. 2. Elephant shown in Fig. 1 rises to his feet, 
after recovering from the muscle-relaxing 


Fic. 3. Elephant moves off to rejoin the herd 
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under the influence of the muscle relaxant he lagged behind the rest of the 
herd and was left standing on a hillside, incapable of taking more than twenty 
paces at a time, and it was thus possible to administer a small additional 
quantity of the drug. This had proved impossible the previous day when, 
in a similar situation, the near-immobilized elephant (Table I, No. 3) was 
actively guarded by a friend who prevented any satisfactory approach. 

As soon as the elephant was down he was marked, and the antidote to the 
relaxing drug administered ; twenty minutes later he got up (Fig. 2), and walked 
off, although not without keeping a careful watch in case of pursuit (Fig. 3). 

During the period that the animal may be approached and handled an 
ear tag may be affixed for permanent marking, and marks made with various 
dyes which will make the animal readily recognizable for a limited period. 

The ear tag is numbered and a record kept of the place and date of application. 

Now that it is possible to immobilize elephants a series will be marked to 
try and elucidate the all-important question of their movement patterns, 
especially in relation to national parks, reserves and sanctuaries. 


SUMMARY 

The handling and marking of the wild African elephant (Loxodonta africana) 
of in its natural habitat is described. Tractability is achieved through the use of 
a muscle-relaxing drug administered in a projectile syringe. 
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BOOK REVIEWS 


Diet in Relation to Reproduction and the Viability of the Young. Part Ill. Pigs. By 
D. L. Duncan anp G. A. Lopce. 1960. pp. vii plus 106, with 95 
Tables. Commonwealth Agricultural Bureaux, Farnham Royal, 
Bucks. Price 20s. 

This is No. 21 of the excellent series of Technical Communications of the 
Bureaux indicated above: it serves to maintain the standards set by its pre- 
decessors. 

What is pleasing in this monograph is the cold and logical approach to 
the problem: thus, Chapter 1 discusses the criteria of productivity and examines 
the records in an attempt to determine the validity of the data that are avail- 
able. In consequence those records are seen to be seriously deficient in several 
respects, as, for example, in statistics relating to frequency of breeding, to 
numbers of stillbirths and to losses of pigs before weaning. 

The six pages of Chapter 2 provide a brief review of the physiology of 
swine reproduction and are followed by a lengthy Chapter 3 (52 pages) in 
which the causes of the variations of the reproductive performance of sows 
are considered. Among the factors examined—and exemplified in 16 tables— 
are the relationships between nutrition and sexual development, ovulation, 
embryonic growth, birth weights of young pigs and lactation in the sow. 

In the 23 pages of the penultimate chapter the nutritional requirements of 
the sow are considered. Again the approach is logical, the literature concerning 
energy, protein, fat, the inorganic elements and vitamins being taken in that 
order, with a final glance at water and specific feeding stuffs. Where possible 
the sow’s separate needs for maintenance, pregnancy and lactation are dis- 
cussed in sequence. Another eleven tables are presented in this chapter. 

The remainder of the monograph contains a very useful bibliography 
(13 pages), an index that seems too unnecessarily brief to be as useful as might 
otherwise be the case, and three pages on the nutrition of the boar, for the 
brevity of which last item research workers and not the authors of the mono- 
graph must be blamed. 

The printing and paper are good and typographical errors seem to be 
few, the only one noticed being the dropping of a number in the list of Contents. 

It is a matter of opinion to what degree monographs of this kind should 
provide criticism as distinct from simple coverage of the field. The logical 
development of the subject has already been commended, but I feel that there 
is one point on which the authors might well have been far more critical than 
they have. In the treatment of the various aspects of reproduction, material 
dealing with the response of the pig to feeding on different nutritional planes 
is frequently introduced. Whether one speaks of “plane of nutrition” or of 
“energy intake” does not matter beside the fact that, whilst the use of arbitrary 
planes of nutrition in the past has proved most valuable in showing the poten- 
tial of the animal for production, the time has now arrived when more 
subtle and refined methods must be used. Reduce the plane of nutrition and 
inevitably the intakes, not only of energy but also of all groups of nutrients, 
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are correspondingly curtailed. And who then can say which of those factors 
is most responsible for the response? It is useless to describe in detail a bio- 
logical effect if the primary cause is not at least as clearly defined. Studies of 
response to varying planes of nutrition belong to the past: to continue with 
such techniques and not to indicate clearly their very definite limitations is like 
taking a scythe to cut tissue sections or like viewing well-prepared modern 
sections through an early eighteenth century microscope. 

Intensive systems of animal production, such as exist already for poultry 
and are being impressed on the pig industry, require refined methods of 
analysis, as the history of the chick has shown—although in this case the chick 
happened to be both a creature of commercial value and a cheap laboratory 
tool for academic nutritional research. The pig is the nearest thing to a labor- 
atory mammal to be found on the farm and it seems that it is now being treated 
largely as such. 

This criticism apart—and even here it is largely a matter of personal opinion 
—the monograph is valuable. Anyone interested in animal production should 
see it, whilst those who are concerned with the pig will not only have to read it 
but also to delve into the extensive literature to which the book provides 
abundant references. 

Joun T. ABRams 


Winter Keep on the Farm. By lan Moore. 1960. London: Farmer & Stock- 
Breeder Publications Ltd. Price gs. 6d. 

A small slim book, packed with information, easily and quickly read, is far 
more attractive than just the same material put as a chapter in a large tome. 
The new Farmer & Stockbreeder publication by Professor Ian Moore 
admirably fills the needs of the busy but enquiring farmer or the veterinary 
surgeon who is anxious to know of new ideas but does not always find time 
to read his current periodicals. It is not really so much about winter keep as 
about the one vital crop in English winter feeding programmes—kale. 

Feeding value, cropping and handling, economics, in fact every aspect of 
the use of kale is concisely described and supported by six useful tables. The 
force of some of the arguments for the economy of kale growing will be lost 
if the reader does not already know what such terms as starch equivalent 
and protein equivalent mean. Students, at least, dubious about the value of 
the use of starch equivalents and protein equivalents, will see it exemplified 
in the sort of comparisons made possible. 

P, JEWELL 


Rabies, Expert Committee on, Fourth Report. World Health Organization: Tech- 
nical Report Series, 1960, No. 201, 28 pages: Price 1s. gd. Available 
also in French and Spanish. 

The fourth report of the Committee on Rabies (W.H.O.) is a self-contained 
document, and there is no need to refer back to previous reports. Reappraisal 
and modification of previous recommendations have been made necessary 
by much new knowledge from research on many aspects in recent years. 
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These advances are summarized : 
Vaccines 

(a) An inactivated virus vaccine prepared from infected duck embryo has 
been developed which is almost free from the factor responsible for post- 
vaccinal (allergic) encephalitis. 

(b) Phenolized, as well as irradiated, vaccine may be freeze-dried with 

preservation of its antigenicity and increased stability on storage. 

(c) A new batch of international reference vaccine has been made available. 
Antirabies serum 

(a) Methods of production and concentration of antibody have been im- 
proved. 

(b) An international standard serum has been established. 
Diagnosis and prevention of rabies in man 

(a) A highly specific rapid method of diagnosis has become available with 
the successful application of the fluorescent antibody technique to studies of 
rabies. 

(b) Additional field experience has confirmed the fact that combined serum 
and vaccine treatment is best in post-exposure treatment. 

(c) Amended schedules of post-exposure treatment have been developed 
to reduce interference between serum and vaccine in the combined method. 


Pathogenesis 

Studies of susceptibility and salivary gland tropism of rabies virus in certain 
wild vectors have helped to explain some aspects of the ecology of the disease. 
Vampire-bat rabies, producing an ascending paralysis of the Landry type 
and first studied by Hurst & Pawan many years ago, continues to be a 
major rabies problem in Mexico, and Central and South America. The 
condition was unknown in the U.S.A. until 1953. Since then 350 virus isola- 
tions have been made in bats in widely separated geographical areas in the 
U.S.A., as well as from one province of Canada. Five human deaths from 
rabies in the U.S.A., and one from India, have been reported to be attribut- 
able to exposure to insectivorous bats. 


Tissue culture of virus 

Preliminary studies of the growth of rabies virus in several tissue culture 
systems offer promising possibilities for the future use of this technique. 

This is a valuable summarized report. For those who are interested in all 
aspects of rabies, reference should also be made to a review by E. S. Tierkel, 
(Rabies. [1959]. Advanc. vet. Sci., 5, 183-226) and an excellent general account 
of all aspects of the disease in man and animals by H. N. Johnson (1959. Jn Viral 
and Rickettsial Infections of Man, Ch.21, ed. River, T. M. & Horsfall, F. L. 
Philadelphia; Lippincott). 

The whole topic of pathology and pathogenesis is extensively covered (with 
illustrations) in Comparative Neuropathology (Innes, J. R. M. & Saunders, 
L. Z., Ch. 8. New York: Academic Press, to be published in 1961) 

J. R. M. Innzs 
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CONTROLLED sedation and anaesthesia with 


MONOVEN . TRINAVEN 


NATED at will—with 


MONOVEN* 
is available in 50 ml. and 
100 ml. vials. 


TRINAVEN* 
is available in 100 ml. vials. 


MEGIMIDE* SODIUM 

is available in boxes of 6 
ampoules each containing 
143 mg. Megimide Sodium 
equivalent to 125 mg. Megi- 
mide with 6 ampoules of 
5 ml. Water for Injection 
B.P. Vials 2.86 G. Megimide 
Sodium equivalent to 2.5G. 
Megimide. 


a 


Large animal anaesthesiais nowarelatively simple 
andsafe operation with MONOVEN and TRINAVEN 
sterile pentobarbitone sodium solutions by slow 
intravenous injection. The usual prolonged 
recovery period has been effectively removed with 
the advent of MEGIMIDE Sodium which will return 
all species to immediate consciousness. Ca'ves and 
adult cattle can be on their feet within 15 minutes 
of full anaesthesia. 


*REGD. TRADE MARKS 
Available to the VETERINARY PROFESSION only. 
Full literature on request. 


Megimide Sodium is manufactured by Aspro-Nicholas Ltd., for the Sole Veterinary Distributors 


C. J. Hewlett & Son 


DIVISION OF ASTRA-HEWLETT LTD. 


KING GEORGE'S AVENUE, WATFORD, HERTS. 


Telephone: Watford 34401. Telegrams & Cables: Pepsine Watford 
HP. 105 


MEGIMIDE SODIUM 
= 

H Rubens study by courtesy of the British Museum Trustees 
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SUSTAINED SUCCESS 


‘Distaquaine’ is the name under which procaine 
penicillin as an aqueous suspension was first 
introduced to British veterinary—as well as 
general—medicine. It is the name that naturally 
comes to mind when treatment of an acute or 
chronic infection calls for sustained penicillin 
therapy, and which continues to be associated 
with an improved prognosis in a wide range 
of animal direases. ‘Distaquaine’ Suspension 
Veterinary is supplied in economical multi- 
dose vials and gives reliable therapeutic levels 
of penicillin for 24 hours. 

Packs : Multi-dose vials of 10ml., 30ml. and 90ml 
(300,000 i.u. per ml.) 


‘Distaqane 


Detailed literature is available on request to the Veterinary Department 
THE DISTILLERS COMPANY (Biochemicals) LIMITED 
Broadway House, The Broadway, Wimbledon, London, $.W.19 Telephone: LiBerty 6600 


Owners of the trade mark ‘Distaquaine’ 
APH 4/504 
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NEWS 


NEWS 


UNIVERSITY OF LONDON, FACULTY OF MEDICINE 
Bachelor of Veterinary Medicine (B. Vet. Med.) 
(For internal students) 
DECEMBER 1960 


Pass List 


ROYAL VETERINARY COLLEGE 


Baker, M. W. 
Barber, K. W. 
Berry, A. P. 
Bleby, J. 

Bourne, F. J. 
Callaghan, J. B. 
Cartwright, J. R. 
Chambers, J. C. 
Crossley, J. F. 
Davies, A. B. 
Doncaster, R. A. 
Elliott, D. A. 
Esplen, W. B. 
Evans, D. E. G. 
Evans, K. 
Featherstone, D. J. L. 
Foord, H. E. 
Fraser, H. 

Hails, Mrs. S. P. 
Harris, J. D. 
Hill, F. W. G. 


Honours 
Noakes, D. E. 


Pass 


Hill, V. A. 
Hoad, M. J. 
Hogger, D. G. 
Jones, K, R. M. 
Kally, U. 
Lewis, R. D. 
Moore, B. M. 
Pilling, L. J. C. 
Potter, W. R. 
Quest, J. A. 
Redfern, D. M. 
Robertson, D. G. 
Shaw, R. C. 
Smith, D. L. 
Sutton, D. M. 
Swainston, J. J. 
Tinkler, C. J. 
Tribe, H. A. 
Unwin, D. D. 
Woode, G. N. 
Woodward, B. G. 


OVERSEAS CIVIL SERVICE 


Veterinary Service 


Mr. J. F. F. Callear, m.r.c.v.s., Veterinary Officer, Tanganyika, is to be Senior 
Veterinary Officer, Tanganyika. 


AFRICAN HORSE SICKNESS AND SWINE FEVER 


The rapid spread and disastrous effects of African horse sickness in the countries 
of the Near East, the Mediterranean Basin and the Indian Sub-Continent, as 
well as the appearance of African swine fever in countries of the Western 
Mediterranean and Southern Europe, have created an emergency situation 
requiring strong and rapid action from all governments concerned. 


95 

‘ 

ll 

| 

#15; 

; 

Be 

\ 


go BRITISH VETERINARY JOURNAL, CXVII, 2 


The Food and Agriculture Organization of the United Nations in consulta- 

tion with the International Office of Epizootics, (OIE), held an emergency 
meeting in Paris from 17-20 January to plan veterinary measures on a national, 
regional and international scale for the establishment of efficient control 
campaigns. 
Frosts have killed the insect carrier of horse sickness during the first winter 
months and have temporarily stopped the infection in the Near East. But it 
is almost certain that the disease will re-appear in the spring unless mass 
vaccination is carried out. 

Little time is thus left for evaluation of the facilities and means at the disposal 
of the affected countries to control the disease. 

In the case of African swine fever the virus has been identified and intensive 
research is under way in Portugal and Spain as well as in East African countries 
to develop a vaccine, but unfortunately so far little progress has been made. 
Slaughter policies therefore remain the major weapon for the control of this 
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When 


nature 


comes up 
with the 


As a science, veterinary medicine has 
come a long way since the days of the 
ubiquitous drench. The veterinary surgeon 
now has at his disposal a large armoury of 
modern weapons —inciuding antibiotics 
and the sulphamezanine drugs—with which 
to fight specific diseases. However, it often 
happens that the simplest remedy still lies 
in one of Nature's own contributions to 
health—Cod Liver Oil. 

Rich in vitamins A and D, and high-energy 
oil, Cod Liver Oil contains unique glyceryl 
ethers associated with increased resistance 
to Tuberculosis. The polyunsaturated fats 
promote a healthy skin and coat, giving 
peak condition with a more efficient 
metabolism. It is thus a potent tonic 
for sick animals, and essential food for 
healthy ones. 

Super Solvitax 4-in-1 High-Energy Vitamin 
Supplement encourages fast sound 


answer... 


olvita 


Veterinary 
Cod Liver Oil 


BRITISH COD LIVER OILS (HULL & GRIMSBY) LTD., ST. ANDREW'S DOCK, HULL 


growth, strong straight bones and good 
health. When incorporated into dry feeds 
it prevents the dust which can be a 
respiratory irritant, improves palatability 
and feed efficiency. Modern Super Soivitax 
Cod Liver Oil is stabilised against vitamin 
deficiency by the addition of an antioxidant. 
Recent experiments (Worden, 1958a, 
1958b.) have shown that rations containing 
Cod Liver Oil may be safely fed with 
advantage to farm stock either freshly mixea 
or after storage for over three months. 


REFERENCES 

Worden A. N. 1958 a. “The feeding of fresh 
and stored chick mashes containing cod 
liver oil”. Journal of Agricultural Science, 
Volume 50, number 3, pages 340 and 343. 
Worden A. N. 1958 b. ‘The feeding of cod 
liver oil to growing /fattening pigs”. Journal 
of Agricultural Science. Volume 50, number 
3, pages 344-345. 
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THE THINGS A COW WILL EAT 


RANK CINTEL LIMITED 
WORSLEY BRIDGE RD., LONDON, S.E.26 
HITHER GREEN 4600 


This photograph — reproduced by permission of “Farmers Weekly” 
shows just part of a collection of metal articles found in cows’ stomachs. 
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E. R. SQUIBB & SONS 
LIMITED 


VETERINARY DIVISION 
IN LIVERPOOL 


Require the services of a Part- 
time Veterinary Consultant. 
Duties will include organization 
of Clinical Trials of New Pro- 
ducts, advice on Promotional 
and Advertising Material, assist- 
ance in Sales Training and 
Market Evaluation. 

Interested members of the 
Royal College of Veterinary 
Surgeons are asked to write to: 


The Sales Manager, 
Edwards Lane, Speke, 
Liverpool, 24 


UNIVERSITY OF GLASGOW 
Chair of Veterinary Medicine 


The University Court will 
shortly consider an appointment 
as from Ist October, 1961, to the 
Chair of Veterinary Medicine. 
The Chair is a full-time appoint- 
ment. 


Particulars as to duties, salary 
and conditions of appointment 
may be obtained from the under- 
signed, with whom applications 
(20 copies) should be lodged not 
later than 10th March, 1961. 


ROBT. T. HUTCHESON, 
Secretary of University Court. 


Animal Breeding 


By means of a 


Abstracts 


will keep you up to date with research in livestock breeding and genetics 


bstracts, review articles, book reviews and news items, this journal 
covers the world’s published research on breeds, breeding, productivity, genetics 


and reproduction of all farm livestock, as well as poultry and fur bearers. 
Experimental work with small laboratory animals is also reported in so far as it 
may throw more light on problems connected with animals of economic importance. 


Prepared by the Commonwealth Bureau of Animal Breeding and Genetics, 
Edinburgh, ‘aa issued quarterly in March, June. September and December at 


65s. per annum. 


Central Saies 


Subscriptions and enquiries should be sent to 


Commonwealth Agricultural Bureaux 
Farnham Royal Bucks. 
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TENNANTS 
VETERINARY 
MAGNESIA 


CALCINED MAGNESITE 
87%, MgO MINIMUM 


TENNANTS 
(LANCASHIRE) LTD 


Hazelbottom Road, 
Cheetham, Manchester, 8 


Telephone : 
Collyhurst 4454 (4 lines) 


UNIVERSITY OF GLASGOW 


ASSISTANTSHIP IN VETERINARY 
BACTERIOLOGY 


Assistantship in Veterinary Bacter- 
iology. Salary scale: £800—£950 
per annum. Initial salary according 
to experience and qualifications. 
F.S.S.U. and family allowance 
benefits. 


Applications (3 copies) should 
be lodged not later than 12th 
February, 1961, with the under- 
signed, from whom further 
particulars may be obtained. 


ROBT. T. HUTCHESON 
Secretary of University Court 


“ESSDIM 

Injection of Sulphadimidine 
Solution 33-1/3°%. 

The injection of choice. Covers a 
wide range of bacterial infections 
in all stocks. 

Bottles of 100 c.c., 500 c.c., 2000 c.c. 


*“ESSDIM”’ 5 GRAMME 
SULPHADIMIDINE TABLETS 
Rapidly absorbed; produce high 
and prolonged blood levels; well 
tolerated. 

Cartons of 50. 


*“TRIP-O-TABS”’ 

Useful 5 Gramme Tablet of Sulpha- 
diazone B.P. 1-85 gm. Sulphathiazole 
B.P. 1-85 gm. Sulphadimidine B.P. 
1-30 gm. 

Cartons of 30 and 60. 


LEONARD SMITH & COMPANY 


(Dept. B.V.J.) 
(Branch of A. S. Price & Co. Ltd.) 


BLACKHEATH BIRMINGHAM 


The Structure of the 
Fowl 


FOURTH EDITION 
©. CHARNOCK BRADLEY 
Revised by TOM GRAHAME 


The object of introducing to the 
student a simplified anatomy of the 
fowl has been achieved by keeping the 
text to a minimum and providing 
many illustrations and diagrams, the 
number of which have been substan- 
tially increased for this new edition. 
The contents have been planned in a 
systematic manner which make refer- 
ence quick and easy. 156 pages, 37 
half-tone plates. 30s. net. 


Oliver and Boyd 


Tweeddale Court, 14 High Street, 
Edinburgh | 
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VETERINARY 
INSURANCE SERVICES 
LIMITED 


Directors 


M. D. BerwyNn-JONES, M.R.C.V.S. 
A. C. S. EAGLEs 
R. J. HURST, F.C.1.B. 


THE VETERINARY SURGEON‘S 
PERSONAL POLICY 


—a unique inclusive contract providing Personal Accident, All 
Risks, Holiday Expenses, Cancellation Expenses, Personal Liability 
and Unrecovered Damages cover. 


ANNUAL PREMIUM .... £15. 0. 0. 


Due to the wide acceptance by the veterinary profession of the 
Personal Policy, it has been made possible to re-design the contract 
completely—increasing the benefits materially and extending the 
scope of the cover. The Veterinary Insuranc: Services believe that 
this improved contract should appeal to every Veterinary Surgeon. 


THE VETERINARY INSURANCE SERVICES, LTD. 
131-133, New London Road, Chelmsford, Essex. 


Please let me have the details of the 
VETERINARY SURGEON’S PERSONAL POLICY 


Date of birth Wife's Gate of the 


The V.1.S. Ltd. transact all classes of insurance business, including 


VETERINARY SURGEON’S PENSION POLICY 
THE SCHOLASTIC POLICY 
THE VETERINARY SURGEON’S FAMILY POLICY 


If you would like information about these or any other insurances, please 


indicate here 
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Publication this month ) 


DISEASES 
THE PIG 


D. J. Anthony, M.R.C.V.S., D.V.S.M., F.R.S.H. 


Chief Veterinary Surgeon, Brierley Hall, Staffs; Examiner in Meat and other ‘ 
foods to the Royal Society for the Promotion of Health; One time examiner 
in Anatomy to the Royal College of Veterinary Surgeons. 


and E. F. Lewis, M.R.C.V.S., F.R.S.H., 


Department of Medicine, Royal Veterinary College, London; Examiner in 
Veterinary Medicine to University of London; Examiner in Meat and other | 
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A general textbook on pig diseases and their treatment with a short in- , 
troduction on breeds, housing, feeding and management. Intended for 
farmers, breeders and all concerned with the care of pigs, it also includes ! 
thorough coverage on the veterinary and public health aspects. 

Pig farming plays an important part in the economy of many countries, 
and the maintenance of healthy stock is essential to good husbandry. The ' 
guidance given in this book will not only aid in the treatment of diseases, 
but also in prevention, and thus ensure the economical production of 
sound animals. 

In this new edition an extensive revision has been made and a consider- 
able amount of new material is included. The descriptions of methods of 
therapy have been brought up-to-date, and sections have been pruned, re- 
arranged or re-written for greater convenience of reference. A new chapter a 
on diseases of newly born and young pigs marks the economic importance 
of this aspect of the subject. New photographs replace some of the less in- 
formative illustrations, and the list of references have been greatly amplified. 


5th Edition 196! 
416 pages, 97 illustrations. Price 35s. postage 2s. 3d. 


BAILLIERE, TINDALL & COX - London : 
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BLOOD & 
HENDERSON: 


Veterinary 
Medicine 


By D. C. Blood, B.V.Sc. 


Professor, Department of Medicine and Surgery, 
Ontario Veterinary College 


and J. A. Henderson, M.S., D.V.M. 


Professor and Head of Department of Medicine 
and Surgery, Ontario Veterinary College 


This is a new major textbook written 
primarily for veterinary students, but which 
will also be of value to practising veterinary 
surgeons. It is a comprehensive work covering 
fully the diseases of farm animals, but it excludes 
small animal and poultry medicine. 


The book is arranged in two sections of 
approximately equal size: the first, on General 
Medicine, deals with the general principles 
of diseases as they affect individual organs 
and systems, and the second, on Special 
Medicine, discusses specific diseases and condi- 
tions. Thus the reader, having first studied 
the general account of a disease such as 
pneumonia, will be able to read the sections 
on the specific pneumonias in Section Il 
with greater understanding. References are 
included in considerable and sufficient number 
to provide adequate guidance to further 
reading. 


1012 pp., 13 tables. 
Price 84s., postage 2s. 9d. 


Bailliére, 
Tindall & Gox 


Recent Publications 


HARROP: 
Reproduction 


in the Dog 


By A. E. Harrop, M.R.C.V.S. 


Senior Lecturer, 
Department of Animal Husbandry, 
Royal Veterinary College, London 


with five contributors 


A new, authoritative and practical book 
on cauine reproduction for veterinary prac- 
titioners, research workers and dog breeders. 
Hitherto there has existed in the English 
language no comprehensive book on the 
subject, and the available literature has been 
both sparse and scattered. Here for the 
first time, is a comprehensive book covering 
all the essential ground with business-like 
brevity. The deals with anatomy 
and physiology of reproduction and the 
histology of the reproductive organs, mating, 
including artificial insemination—a _ subject 
in which Mr. Harrop has done a great deal 
of pioneer work—pregnancy, normal and 
abnormal labour, canine paediatrics, the 
effect of nutrition on reproduction, infertility 
in the bitch and the dog. 


References to the literature are included 
and there are a large number of illustrations 
including microphotographs of histological 
sections and a remarkable series of photo- 
graphs of a whelping bitch and her puppies. 
215 pp., 4 tables, 74 illustrations. 


Price 30s., postage Is. 9d. 


7 & 8 Henrietta Street 
London - WG2 
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THE BRITISH VETERINARY JOURNAL 


The March issue (Vol. 117, Number 3) will contain the following 


papers: 


J. H. Darbyshire, 


Central Veterinary Laboratory, New Haw, 
Weybridge. 


C. G. Payne, 
Department of Animal Husbandry, Royal 
Veterinary College, London. 


R. G. Dalton and E. W. Fisher, 


Department of Veterinary Medicine, Uni- 
versity of Glasgow Veterinary School. 


A. E. Hawkins, 


Department of Physiology, Royal Veterin- 
ary College, London. 


A Fatal Ulcerative Mucosal Condi- 
tion of Sheep Associated with the 
Virus of Contagious Pustular 
Dermatitis. 


The Duties of a Veterinary Surgeon 
at a Race Meeting. 


Studies on the Climate of Broiler 
Houses. II. Comparison of Ventila- 
tion Systems. 


Plasma and Blood Volumes in Ayr- 
shire Cattle. 


The Pubertal change in the Growth 
Curve for Mice and the correspond- 
ing rates of Loss of Heat. 
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NOTICE TO CONTRIBUTORS 


1. The British Veterinary Journal publishes original papers and reviews on all aspects 
of veterinary science and kindred subjects. Accounts of clinical observations are 
published and, in the form of letters to the editor, preliminary reports of scientific 
studies. Reviews should, in general, be written in support of original investigations. 


2. Manuscripts, written in the English language, should be sent to the Editor, The 
British Veterinary Journal, 7 and 8 Henrietta Street, London, W.C.2. Papers are 
accepted for publication on the understanding that they have not been published 
and are not being considered for publication elsewhere, and that they may not be 
re-published without sanction from the publishers. 


3. Contributions, which may be subject to editorial revision, should be condensed as 
far as possible and should be submitted as a top typewritten copy on one side of the 
paper only, with double spacing and ample margins. The spelling should be that of 
the Oxford English Dictionary. 

4. Manuscripts should be headed with the title of the paper, the name and postal 
address of the author or authors, or, where applicable, the address of the institution 
where the work was done. They should conclude with a factual summary equal to 
about 3 per cent. of the length of the paper. References to previous work should be 
cited in the text with the author’s name and the year of publication in parentheses, 
e.g., “Brown (1957) showed that . . .”” Where there are more than two authors the 
names of all should be cited on the first occasion in the text and thereafter only the 
first followed by et al., e.g., “Brown et al. (1957) . . .” In the list of references at the 
end of the paper all the authors’ names and initials should be included. The refer- 
ences should be listed in alphabetical order of the surnames of the authors, and the 
titles of the journals should be abbreviated in accordance with the World List of 
Scientific Periodicals, e.g., Brown, A. B. (1957) Brit. vet. 7., 113, 217. 

5- Illustrations should be numbered in arabic numerals in the order in which they 
appear in the text and all referred to as “figures,” and should be somewhat larger 
than the size desired for reproduction. Drawings, diagrams and graphs should be 
in black ink on Bristol board or stout, smooth white paper. Letters and numbers 
should be indicated on them lightly in pencil. Photographs and photomicrographs 
should be printed on glossy paper. X-ray films should not be submitted, but prints 
of them, preferably negative prints. The areas to be reproduced of the photographic 
illustrations, if less than the whole, should be outlined /ightly in pencil on the back of 
each. All illustrations, diagrams, etc., should bear on the reverse side the author’s 
name, a short title of the paper and a figure number. Legends should be typed on 
a separate sheet of paper and should not be attached to the illustration. A statement 
of the magnification of illustrations should be given where it is applicable. 

6. Illustrations in colour can be accepted provided that the author is willing to bear 
the cost of their reproduction. Authors may also be required to contribute to the 
costs of reproducing black and white illustrations in cases when the costs are par- 
ticularly heavy. 

7. Tables should be typed on separate sheets and numbered in roman numerals in 
the order in which they are referred to in the text and their size and number should 
be.limited to the minimum necessary for clarity. 

8. A proof of each article is sent in duplicate to the author. Minor corrections to 
the proof are permitted, but major alterations will be carried out only at the author’s 
expense. 

9. Reprints of articles and extra copies of the journal can be supplied if they are 
ordered when the galley proofs are returned to the publishers. An order form is 
sent out to authors with the proofs. A copy of the journal and twenty off-prints of 
each article are supplied free and will be sent to the author, or to the senior author 
if there is more than one, as soon as the article has been published. 


Annual subscription, 50s. post free (U.S.A. and Canada, $8.50) payable in 
advance. Single copies, 5s. each. Special students’ subscription rate, 30s. 
post free in the U.K. only. 


LONDON: PRINTED FOR BAILLIERE, TINDALL AND COX LTD., 7-6 HENRIETTA STREET, COVENT GARDEN, W.C.2 
BOURNEMALL PRESS LTD., BUSHEY, WATPORD, HERTS. 
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